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tf«385630*. *BftftlI5 34 6 9 05# 

*> . L1rLKe#t>. -f-*i *> Ctttt t A * S >ffffl&rx 

(y'7iZW h*^> - 1 - I) >-* VT^* >BBH 
Ji*SBPP3 - 2 6 4 5 6 2#CH!*S*iT^i*«. t?« 

[0005] * 
X 



10 



[00071 




»- (CH,)»-CO«- (ay „— k— ^ 




(I) 



30 



rooo8i3*i«K xtt^ask^jt^u/MjyvaFf 
100091 (2)±E(i)fcaeaorsFiiw« c$ . 

10 0 101 <3)TBSIlTir>S*v*5ClorSH» 
[0011] 

[fci 1 ] 

X*- <CHJm-am- (CH^n— N-^ 



(D) 



[00121*11+, X'«i/NO^aW**li>U m 
«41**90>8R*. ntt2*»4l2*>ffl*fcjjr*-. 

(4 } TW"'Taii**L*j«i«r« Ha 

[00141 
[fcl2] 



* [OOl 71 
Hfcl3] 

iy)- (cap n — n— ^ 





(m) 



[00 181*111*. ntt2^12<OWtt*^. 
[00191 (6)TfetlVT«S*i* a Cltf5r5H» 

[O02O] 
[ftl4I 

HjN- (CH^n — N — ^ 




(IV) 



CI 




(it ) 



[0021 1 n(42*»<, 1 20BB«$t. 

[00 22] (7)Tfc«VT*S*l*3!:i < r)TSKIM| 

[0023] 
Otl 5] 

R R*N-(CH x )n— N— a 



[0 0 15]*ir+. nU2*»412««Bt*Stf. 
[00161 ( 5 ) Ta23UllT*3fi**l*>T S K» 




II (V) 



[0024 JsCV*. R#***> fc $. R ' tt< 



(5) 



J*^l~8T4H^£WLTLJ^v\ 

t# L T t J: H 7 jc -^T^n^i^/I^-/!^*^ 

nli2*£l 24»»*ijr*\ 
100 25 J (8) TE^IT^3ft*tfl£>T$KR 

[00261 
[ftl 6] 



8 



(VI) 



*W 3 P9-208584 

*io*/l^r-/H8. **R 1-8 ft-LTij; 

1003 1 J (10)-FE5SVI!lT*$n.*5CI<7>TS 

[0032] 
[fcl8] 

R R' N-(ay n — nh o 



[00 271 3tVI«f. R*»*«<otS. R'tt.'JKMt 
*- #*ftl~l 2T^>-^>aLh/xnr>-. -haf> 

Mi* K+^araastirLTt j:v>7x^t** 
^a*. ««*i~8T^H»«sirLTt,j:^rn,3 

♦^iWEsjMi. IW»l~8T4H***irLT<,J: 

2T^>-fcf>aLh^ nr> . = haft* tut* 
MM 1TLT t, J: v »7 x x^T*3*></r/P;K=*** 
" rr - R. R'* 5 — ot:^r-,Tysny> 

[oo 28 j (9)Tae 5 cviiT*sni 5 tiorsKa 

[0029] 
[<fcl 7] 

R 8* N— (a^)n — NH 

[00 3 0] *V||*. R*.**0 t> . R-Jl.^ft 
1 -8T#****fLT t Jt »r**y 4 JSHI 
l~8T#*ttit*rLTt.J:vw\DT^>'-f^B. # 



[003 3]3SVIM«f.. R**Safcft. R'U.«K 

«*tl-12t^y|Riy\Dy>, -hoftiu 
*• 1 — 12 T'O-e^aLh/NQ - hat . 

SJA*. «W»l-8T»«ilS:*LTtJiur;l,a 
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vvxaT/Pn^r^A-^^s. *&Hi**fti ~i 
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rasM- £ £ t tz * ->T*ni<ofl:*«ifr»* ^ t 
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tm. meat. mom. mm. n « 
2"* #m Mm* 

* :ZZzZL a ~ >a> ' ****** z#wrt,ti 
« fc i£^ Sf w - ** 
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roo49] xi<Ht&utv*ffmt*m*. m 

oil*. 
[0050] 

H-NMR*"^ MM* V«rim (hit* 400 MS Amra 
[0051] (»M1) 

2.4-^DD-3-rho#y!/yo.l9« (0. 

1.3-ynyT^s^s^o.l 6* (o. 768—oD 
» ftMJX**rt>r5al+. 70rcaB»LTl«BI 

^>C»WU **. ««t (MgSO. ) ft. ffCt; 

7^~fc#L. »-Mty-MtCtA- ( 2 : lv/ 
v) »aSM»fc2 9. 4- [3- I'&SJA,***'** 
^7"S>') meyl'TS^] -2-?DD-3-- 
M3^y> 0 .27« (0.6 51-.I) (KfiB«^ 

' [0052]»H-NMR (CDC1, : 1. 
79 (2H,m) . 3.35 (4H.m) . 5.02 (1 
H.br) , 5.18 (2H.s) . 7.15 (lH.b 
r> . 7.37 (5H.m) , 7.57 ( 1H. t. J-8. 
01b) . 7.73 (lH.t.J = 7.8te) . 7.90 

oil*'' 1 "'" 8 ' 4 "** ' 8 21 (1H,d ' J " 8 - 

[0053] (Wt«2) 

4 - [ 3 - C<.>~S/U**is*n,#^JUT-- J ) TDt 
^TSy] -2-?DD-3--f. D ^ / i J y 0 27 

« (o.6 5i«Di) t>^y-/no«i«n»u. « 

«»l«iaWWB0.22g (0.390»1) *2Bi« 

***C*>»7. Wftxwr*WlU *«*Tilt» « 
« < N a» so, ) ft. WK**EFFW*Lfc. 

y^y^^^tryh^^^-i-^L ^ooafyp 
A->*/-*(30 0: l»/V)*aW»fcJt»>. 3 
-75^-4- [3- (^V^3f*^j»^4£=A'TS 



1 3 

(0.3i 2-ci ) «-««e»3»Et ut»*. c<ofc n 

[0054] 'H-NMR (CDC 1») * ( m ) : l. 
76 (2H.m) . 3.30 < 2H.m) , 3.42 (2 
H.q,J = 6.3Hz) . 4.21 (2H.bs) . 4.4 4 

(lH.br). 4.92(lH.br). 5.16(2 
H.s) . 7.30-7.3 9 (5H.m) . 7.4 6 (2 
H.ra) , 7.89 (2H,m) 
[0055] (WtW3) 

^1 -4-»dp-i u-4 * / 

3-T5./-4- [3- ( K>i?te*it i,ijn,&-n,T 

* (0.31 2ml) tZhVX.+A>*ll'hikA'jt-hO. 
52.1 (3.1 2«ol) «Di. 100CtJD»l,T3. 
SWMffLfc. RIKR^UffT-WiLT. 1- [3- 

i^yw^A.*=*rs/) 7«sn -4- 

^DD-iH— f SrVU.5-c]VJJ'0.12 
« (0.304-ol) **K£Mtfc LT»fc. £<Di 

[00 56] 1 H-NMR (CDC Is) * (pp.) : 2. 
24 (2H.m) . 3.36 (2H,q.J=6.4Hz) . 
4.67 (2H,t.J = 7.0Hz) , 4.95 ( 1 H. b 
r) . 5.14 (2H.s) . 7.31-7.39 (5H. 
«n) . 7.62 (lH,t.J = 7.8b) . 7.71 (1 
H.t.J=7.8Hz) . 8.09 (lH.s). 8.13 
(lH.d. J = 8.4te) . 8.21 (lH.d.J-8. 
41b) 

[0057J (»feM4) 

1 - t 3-7-g yrvj^fu ) -4— »op- i H-W a 

T4.5-ri *"i*-miltW*trtl\ " 

1- [3- <'^i;M^i'WOP75>') 7Df 
A-l -4-^no-lH— ( =rv [4.5-c] *y 
yV0.12g (O. 304-1) fcJMt**-|t»[3 

3X] 3«i«riDi. saTi.5*wa«ffut. sum 

av*«*tjai^ 0 o*rt,^T5B}*ajtn:. e* 
(Na»so«)tij|«s : j SffTflr ^ t «aEt>-y*y 

*y-A~3 2%Wm (12:6: lw/v) 
±0. 1- (3-TSy7T3ttW) -4-^QQ-lH 

-^^/[4.5-c]^y>.ima 6 o«(o. 

(0058]«H-NMR (CD.OD) (pp.) : lm 
94 (3H.s) . 2.3 9 (2H,m) . 3.1 2 (2 
H.t. J=7.8Hz) . 4.82 <2H.t.J = 7.2H 
*) . 7.70 (2H.m) . 7.97 (1 H.d. J =^8 
Ote) . 8.27 (lH.d.J=8.0lb) . 8.4 1 



(8) 
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(lH.s) 
[0059] (!9tH5) 

l-(3-7?/7Dm-IH -/gy. /fi| 



-tl»yi)y-i-Tiv^ 

l - (3-rsyyoe^) 

^/[4.5-c]4ryy^-M«a6 0w (0. 187 

—i) twffiiiRawRcwu o.iatf 
JMrFaEWtrvtiTs-itani. isortesosi/c 
i w«f LJt. acat-fflETawL. h***««>* 
io (zmmt in -*mt-r M)«7A*j8ao.5«i* tat 

*Z. $riKf&£2 5 IX Ut? y-;l^»*,||jgjiLT 1 - 
(3-TSy7DtW -1H-- f SrV[4.5- 
c] =*y"J>--4 -TS^l lag (0.0455moI) 
feftftetSttttA (mp : 24 3~24 5"C ) 

[0060] IR(KBr)cr":3320. 317 
0. 1650 

'H-NMR (DMSO-d.) a (pp.) : 1.93 (2 
20 H.m) . 2.57 (2H.t.J-6.6lte) . 4.64 
(2H,t. J = 7.0Hz) , 6.55 (2H.8). 7.2 
6 (lH.t.J = 7.2te) . 7.44 (lH.t.J- 
7.41b) .7.6 2 (1 H.d. J -8. Oh) .8.12 
(lH.d. J=8.0Hz) . 8.1 9 (lH.s) 
[0061] (9mm 6) 

4 - T3- (tert-yK*^,. ,^^^,. y} -rp^ 
/UTSy) -2-»dd-^; |, p » /I | !/W)W 

2.4-y?on-3-=KD#ytjvo.59g (2. 
4 l-ol) AVN- (tert-rh^^^n^) - 

30 1.3-^y^irrs>o.4 2g (2.41»l) % 
M^Xf-ZPTSVl Oil*. 70-CfcS8«iLT 1 . 5ft> 

««Jtf-W>WSWL. *ilfe. «»» (NaiSO«> ft* 

STXU 4- [3- (te^t-:7>4r>'*A• ! t^:i^T5 
>') 7De*7S/] -2-?DD-3-ihnVU 
>0.61* (1. 6O-0I) fc»felSA(mp : 159 
~1 6 It) fcLT»fc. rot.WUhftqeiiti-r— ^tt 

40 [0062] lR(KBr)cr' :3310. 168 
0. 1580 

« H-NMR (CDC la) 8 (pp.) : 1.5 0 (9H. 

s) . 1.77 (2H.m) . 3.27 (2H.q.J=6. 
lite) . 3.36 (2H.q.J=6.0lb) . 4.82 
(lH.br) . 7.37 (lH.br) . 7.55 (1 
H.t. J-7.8HI) ; 7.72 (lH.t.J-7.7H 
*) . 7.89 (lH.d.J»8.2Hz) . 8.27 (1 
H.d.J=8.4Hz) 

[oo63] ummy 

50 3-r$y-4- r?- n^- r^^^-fbr 



(9) 



1 5 



4 - [3 - <terl-rh#^/PsK^A'TS>') /DC 
A-TSy] -2-^nn-3 -- 7 
8 (0.70-ol) €-JC^y-/U7«10WfL. fflflTf 
T tHJ • 2*»*0.55g (2. 45-ol) 1 

nranasasu:. »»»EJ6a4-2N-r>t=r* 

(Na,SO.) ». *EET*«*«aiLfc. 8** 

If^-WCJif-iP ( I : l v/v) *a}B#fc:.t 0.3- 10 
TSy-4- [3- ( tart- 7 h^^^^-JUT S 

TDe^rsy] - y>-o. i5g 

(0.4 28-ol) tr&ftfZMAt LXfttz. 

[0064] 1 H— NMR (CDCIj) 9 (p-) : 1. 
4 9 (9H.s) . 1.7 3 (2H,m) . 3.29 (2 
H.t. J=6.2lb) . 3.35 (2H.q. J = 6.0H 
z) . 4.28 (2H.bs) . 4.60 (lH.br). 
4.75 (lH.br) . 7.44 (2H.m) .7.87 

(lH.d.J=7.6Hz) . 7.94 (lH.d.J = 7. 20 
6 Hz) 

[0065] (5«tM8) 

1 - T3- (t e r t-TY.*-i,4, jbrff - /^y = J ) y 
oe^T -4-»nn-i n- ^y./f d , s . e i 
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— — -4-a»y r*. 

3~T5y-4- [3- (tert-rr^i^jtfcr^T 

sy) 7T3e/v-rsy] 1 5 

g (0.4 2 8-ol> fcrUX-f-A'tf/WhtfA^-r-O. 

3 6.1 < 2. 1 4—o 1 > sanit . 1 0 oxrc2was 

U ?nn:fc/W»-.*:?y— 7t> (150: 1— 100 : 

1 v/v) *a«#fcj: 0. 1 - [ 3 - (Urt-rh^i^ 

^#Zft.7Sy) me*] — 4 — ?DD- 1 H — f 
Srv " [4.5-c] ^/UVO. 14s (0.388- 
«) *afi»* <mp : 1 5 5^1 5 6"C) t LT» 

(0066J lft (KBr)cr' : 3380. 168 
0, 1 520 

'H-NMR (CDC I*) * (pp.) : 1.47 (9H. 40 
s) . 2.22 (2H.m) . 3.30 (2H.q.J-6. 
4Hz) . 4.68 (2H.t. J = 7.2Hz) . 4.7 (1 
H.br) . 7.6 6 ( 1 H. t. J =7. 6Hz) .7.72 
(lH.t.J = 7.6Hz) . 8.09 (lH.s) . 8.1 
6 <lH.d.J = 8.4Hz> . 8.21 ( lH.d.J = 
8.4Hz) 

10067) (Wt«9) 

1- (?-r.VTDtra,) - 4-» OP -i H-^a 
^/r4.S-r1*ytiv^ ff 

1- [3- (Urt-rh^^^^TSy^Votr SO 



AO -4-^OO-lH— fS^y [4.5-c] *y 
»JV5 0« (0.13 9-dI) *«t*f-W>3Blc» 
ML. h D 7/M-OfHttO . I I ■! (1.3 9— ol ) £Jg 

i N-*»t-#-h y *a*s« i ■laotjMMttjBi 

*nn***?5Btt[BL. «Bt (Na>SO,)«HtE 
TMBLfc. Btt^^x-^ilrX-T-M' (tt(Lx*>w>$ 

^a^rhy^i^LTffififcOTJU l- 

(3-7S</7Di;*) -4-?dd-ih- { 
[4.5-c]*vy^i4- (0.0536-ol) fcfi 

(0068J IR(KBr)cr':3400. 159 
O. 1510 

•H-NMR (CDC l»+CD»OD) 9 (m) : 2 
06 (2H.m). 2.72 (2H.t.J=6.8te) .' 
2.98 (2H.br) . 4.64 (2H.t. J-7.0H 
z) . 7.57 (lH.t.J=7.6Hz) . 7.61 (1 
H.t.J»7.6te) . 8.03 (lHs) . 8.05 
(lH.d.J-8.0Hz) . 8.1 1 (lH.d. J-8. 
Ofe) 

(0069) (XttfllO) 

l-O-Tjyroribl-i H-^^/f^ e 

l- O-rsxyoe^) -4-?dd-ih- f s 

^ [4.5-c J *./y vi 4« (0.05 36— dI) 

*rv«iT3^tni. lsox^aaatTiwwp 

Lfc. KBStttETMBU B*£l N-**fc^ r 
y7A*»»o.3«I^jBi»as»*TOLT. 1- 
(3-7S/7De*) -1 f =rV [4.5- 
c] ^^U^-4-T5>'8« (0.0 33 1— ol) fc 
i»tW*ltitt. 30tH5tf><t^*fc-ftL 

ft. 

[oo7oj (mtnu) 

4 -^v^/wrs y-i-r^- ( tt ,t -Th-frf - 
^,f^T;y ) -ro^i - iH-^j^fi , 

5-cl gyuv^fr . 

1 - t3- (tert-T'h^^/^^A.xSy ) Toe 
-4-^ou-lH— f =ry[4.5-c] r^y 

»JV30«« (0.0831—oD t'O'y^rsyiii 

1 5 OT^anaSLT 3«K5H»FLfc. «ET» 

»*o^v^rsvt«*L. in 

£«fc**U>T2H*flLfc. fflUet-ftfQOtt** 
*ry?.fc*mrcM»l. «l(NaiSOO tt. M 

0 : lv/v) flKMBHCtO. 4 -'CVy/WSy- 1 
- [3- ( tert- :/ K * S'ftjfeft^T S J ) me 
*J-1H- (SrvT4.5-c]*yy>3 5- 



1 7 

(0.081 1 mo\ ) SrafeOifednp: 17 1-17 
2.51C) fcLTfcft. i^t,WHH»8^r-^Ujg 

(0071J IR (KB r ) ca'> : 3330. 170 
0. 1 590. 1 54 0 

'H-NMR (CDC Ij) 6 (pp.) . i. 46 (9H 
s) . 2.1 8 (2H.m) .3.25 (2H.m) . 4. 
57 (2H.t.J = 7.0lte) . 4.64 ( 1 H. b 
r) . 4.9 5 <2H. d. J = 5.2Hz) . 6.05 
(IH.br) . 7.26-7.36 UH.m) . 7.4 
7 (2H.d.J = 7.6lb) . 7.51 (lH.t,J = 
7.6te) . 7.82 (lH.s) . 7.9 2 (2H.t.J 
-8.0te) 

100721 (9Umi2) 

-c 1 ^ / ■/ 4 -T? v/nftfft (.»^o ^ 

[3- (tert-mi, 

^wczA-rsy) rnbu] - ih — f srr[4. 

5~c]V;>'30^(0.O695miI) **M3« 
»WM*U *ttfc/t5S*X&-**[20%J O.lg 

i aaasaaLft. BUBKfcrausffTwnc* 

(6:3: lv/v) mm* 9BM**>MBSfc*. 
7*** 'JIMT«a?:^KL. 1 - ( 3 -T5 /roe 
A') -1H- fSrVt4.5-c]^yy>- 4 -T 
S>7^ (0.029 O-ol ) ta«feR5fet LT» 

ft. 

£00731 (XMM13.) 
■ 4 ~ [4~ (t^rt-Th^y?,^^-^ y > 

2,4-x?DD-3-zhD+yy>o.72g (2 
9 7-01) 3.VN- (tert-r^^jwta,) - 

1.4-xT S /7^0.56g (2.97.01) *h 
^Xf-ZPTS V 1 2.1*. 7 OrWnfcLT 1 . 5 HUB 

U *« K* (MgSO,)«. *ETS**e*l 
ft. Mtn-^>-i; IfJ n_ w ( 1 : 1 v/ 

l T Ji f *^ hLt, « l - 4-r 4 -(ter 

* 7>+&>*ji,*=A,r$y) rfvwrsyj -2- 

^^i7~ hO# ^ yV0 - 978 <2.46-ol) 
«HEBS(mp : l 2 5—1 2 6. 5"C) t tT» 

rO0741 I R (KBr>«-.:3340. 328 
0. 1 680. 1540.1 520 

' H-NMR (CDC 1,) ff (pp.) .1.4 6 (9H 
s>. 1.63 (2H.m) . 1.78 (2H.m). 3! 

* ,L 2 * H *? ,J=6 - 4HZ> - 3 -47 (2H. q .J = 
4.68 (IH.br) . 6.41 (IH b 



(10) 
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«■) . 7.52 (lH.t. J-7.7lb). 7.74 (1 
H.t .J-7 MD, 7.91 <IH.d.J- 8 .4H 
*> • 8.1 1 (1 H.d.J=8.4Hz) 
f0075) («t«14) 

4- [4- (tert-rh*5,^#=n,TSy) r** 

rnU-2^W,1.0» (4.43»l) 
SttSMKLft. Rlt»fc2N-T^^r*t*lt 
^uo*^T2S»£BL. ft» ( ***) . teg (N 

-rsy-4- f 4 - (tert-rh^^#^rs 

y> rws/] - 2-?DD*yyvo.i 2 g 

i^ 2 _ 9 --;>f«««afcLT»ft. C^tO^ 

I0076J IR(KBr)«-*:3270. 168 
0. 1 540. 760 

•H-NMR (CDC 1,) (pp.) : 1.44 (9Ht 
s) . 1.64 (4H.m) . 3.17 (2H,q,J=6. 
Ote). 3.27 (2H.t.J = 6 .6te). 3.89 
(IH.br) . 4.1 5 (2H.bs) . 4.59 (1 

"; b ri; 747 (2Hm> • 777 dH.d.j 

-7.6te). 7.89 (1 H.d. J = 7.2lb) 

J0077] immis) 

I - I A - (tert— r^l^ w^T* f) -r*. 

*y) T^rsy] -2-^ocmryy>o.i4« 

( 0 . 3 84-dI ) (Z b V^+Mtn, h***- h o . 3 
2J{1.92»|)WU. 10 01Cfe:iE»LTl* 

*y-A- (150:l-J00: lv/v) »{fJB»K:J: 

yUV0.12g (0.3 21-ol) Sra « feW5fe(nl 
p: 1 4 8-1 5 OTC) LT»ft. Z*)i,<r*»He& 

(0078) IR (KBr)cr' : l 695 1510 
•H-NMR (CDCl.) * (pp.) . 1.42 (9H. 

l\'il\t 2t2H - m) - 2 °6(2H.m). 3. 
21 (2H.q.j= 6 .4lb) . 4.58 (lH.b 
r) . 4.65 (2H.t.J=7.4Uz) . 7.66 (1 
H.t.J» 7 .2lb) . 7.72 (lH.t.J=7.6H 



(11) 



1 9 



*) . 8.02 (lH.s) .8.13 (lH.d.J-8. 
4te) . 8.21 (lH.d. J-8.2Hz) 
[0079] (»tMl6) 

1 - (4-X5 /f^} -a— » PP -iH-^sr 
'/ f4. 5-^1*^1^^ 

i - [a- (t«rt-rh^>-*A^-^rsy) 

^] -4-^nn-lH--fsr/[4,5-c]fy 
U>-0.10k (0.26 7««>1) **ft*f-l'>'6«lfc: 
WmU l*U7^o|Wto.21a] (2.67m>1) {: 
jBiSan«MHf Lit. KJBKt«EFTWBL. Bft 10 
t: i n— *Hfl:-f h y *-McS»2«i&mwmc*io£ 

T^DO*^T5Btt(iaSL. I»t (Na»SO«) ftjfi 

- -4 -?dd- i H-- < 3.rV 

[4.5-c) ^yy^ 5«(0.1 64h>1) *&& 

as?**. 

[0080) IR (KBr)ori : 3400. 295 
0. 1670. 1 520. 1360 20 
•H-NMR (CDC la) (pp.) : 1.51 (2H. 
">> . 196 (2H.m) . 2.66 (2H.t.J-7. 
2Hz> . 3.03 (2H.bs) . 4.53 (2H.t.J 
=7.4te) . 7.56 (lH.t.J-7.4lb) . 7.6 
0 (lH.t.J = 7.5H«) . 7.97 (lH.s) . 8. 
02 (lH.d.J=6.4te) . 8.04 (lH.d.J = 
6.4Hz) 

10081) (SatHl7) 

1 7i 4 ~ y? - t p-i *^ r i , - 

1- (4-75/7-^) -4-^OO-lH-^Jf 
y[4.5-c]*yy>'40«f (o. 14 6—1) fcff 

^*=T4.I*fci. 15 0T:«OftLTm«?L 

iN-*iM:^hy^ A ,wKBo.5«itaDifc. ffaj 

✓?>*) -1H-- f «V [ 4 .5-c]*yyv- 
4-T5V14«(0.0548«(»l) t-ftftttfflBA 
(mp : 227-230. 5TJ (**) )fcLT»*. 40 

[0082) IR(KBr)«r':3340. 318 
0. 1650. 1 530. 1400 
'H-NMR (DMSO-d.) 8 (pp.) : 1. 30 (2 
H.br) . 1.39 (2H.«) . 1. 8 9 <2H. 
m> . 2.5 5 <2H.t,J»6.8Hz> . 4.59 <2 
H.t.J= 7 .0H2) . 6.56 (2H.bs) . 7.26 

UH.t.J= 7 .4te). 7.44 (lH.t.J = 7. 
7Hx) . 7.62 (lH.d.J=8.0Hz) . 8.05 
(lH.d.J=8.0Hx) . 8.19 (lH.s) » 
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[0083] (JOM18) 

5 /- 1 - T4 - ftrrt-r K*jx*iu 



1 - 14- (tart-7b*is*/Jl,fc=jl,T$S) 7+ 
A,l -4 -?no- 1 H->f S^r [4 . 5- c ] *J 
V>7 0mt (0. 1 87wt) CO^TS^ilt 
*£. 15 0rcaBRLT3^HH»fLJt. KET3*ft 

oxf^rsv-Mraru iN-«nav«Mc^ip 
^M>^*»srrafe»u cat (Naiso.>«. m 

*9?4—tZltL* 9XiXt&}VJ*-*9J—A, (i 5 
0: lv/V) jfajB^CJtr,. 4-^^TSy-l 
- [4- (tert-rh*^^cyPTSy) ff-W 
-1H— f SrV [4.5-c] *yyv79«(0.1 
77mo1) tSft©* (mp : 1 51—1 53. SXX 

[0084) IR (KBr)cr' : 3380, 331 
0. 2930. 1680. 1595. 1540. 124 
5. 1160 

'H-NIIR(CDCh) 6 (pp.) : 1.42 (9H. 
b) . 1.58 (2H.m) . 2.02 (2H.m) .' 3. 
18 (2H.m) . 4.55 ( 2H. t . J =7.4Hx) . 
4.55 (lH.br) . 4.95 (2H.d. J-5.6H 
*> . 6.03 (lH.t.J = 5.6te) . 7.23-7. 
36 (4H.m) .7.47 ( 2H. d . J =7. 6te) . 
7.51 (lH.t.J = 7.8Rz) . 7.75 (1H. 
8) . 7.90 (2H.d.J»8.0Hz) 
[0085) (HMPI19) 

1- (4-T? /T+n,\ -m- ^gf./u ^ 

[4- (tert-rr*^** 
--ft=A-TSy) 7+Jl>] -1 H--f =^V [4.5- 
c]#yy>6 7ag(0.15O»I) £<tfR5.It3* 
*Hft/t5>">A-i»i* [ 2 OX] 0 . 1 5 s * 
*£2BBttrtMaLfc. »6**^au KEET88 

(6 : 3 : lv/v) SttStt J: r, S*M«?>ftttg** % 

ta»# usi LxBWfc & fit l . l- u-Tsyr* 

A-) -1H-- fsrV r4.5-c]#yyv-4-T 
SW4«(0.0 54 8.*>1) *WBfi»*fcLT» 
-«tW*tt«l. 99*01 1 7<DflKM»fc-RL 

[0086) (5OfcW20) 

1- T3- r T4 - {^ r -n .jth*^\ -i-^ 



21 

a) ?DOMB0.] Og (i . l«ol) 8&1- (3 

-r = yra^) - 1 f s^V [4.5-c] ^ 

*rt.**AT$ H 3 0.1CBaU 1 - ( 3 -iSX+n, 

r 5 y ro tr/P) - 3 -x-f-rt'^df^-f = k • «KS 

(EDCI ) 0.29k ( 1.5-dI) fcan£T*STl 

?DD*A-A->^y-A^ ( l o : lv/v) T3BI4aj 
Lfc. vWW«-#«WcTifc»U Q£tf (NazSOi) 
«. «ET**£S3cLT. 1 - [3- [ (^nnrt 

■f-iP) r=y] xutr/io -lH—fsrr u.s- 
10087] b) a)T»€rf«:l- [3- t (^o 
y— A'SalfcUSjWU. 4- (i^xXAoCh*^) 

-afflmo. 1 4 g (o.4 7 2»oi) avaawc 

y-h U»»A4 8mg (0.5 6 6aol) £Jn£ % 7* 
fcftU ?nn*^A-x^y-fl, (30: 1—20: 

iv/v)*a«a*:j:9. i- [3-[[4- <^7x 

— K#S^> - i -trtU yVr-fe-f-A'] TS/]7 
-TS>-20«g (0.0364— ol) *8»fe#A»fc 

10088] IR (KBr)a-i: 3320. 165 
0. 1 525. 1070. 700 
1 H-NMR (CDC I,) 8 (pp.) : 1.70 (2H. 
m). 1.86 (2H.m). 2.19(2H.m>. 2. 
27 (2H.t.J=10.4Hz) . 2.74 (2H. 
m>. 2.98(2H.s). 3. 3 9 ( 2H. q. J = 6. 
5Hz) . 3.45 (lH.m) . 4.54 (2H,t.J- 
7.0Hz) . 5.49 (lH.s) . 5.60 (2H.b 
s>. 7.21-7.36 (lOH.m) . 7.38 (1 
H.t.J= 7 .2H2) . 7.51 (lH.t.J=7.7H 
*> . 7.82 (lH.d.J = 8.2te) . 7.89 ( 1 
H.s) . 7.90 (lH.d.J«8.0Hz) 
(0089) (S5ltff|21) 

1 ~ ( 3 -7"S /TDtrt-) - 1 H--f =rV [4 5 
-c]*/y>- 4 -7S>'0.24g (l-ol) *N. 
N _ ^A-* A-A T 5 K3 OiltdKSL VlUtt 
7 5*1 (l.i-oDAVi-o.^^.^^^ 

OOP) -3-Xf-A-*yP#i/-f 5 H • «WBo 2 9 

^/il 5 " 01 } SWBMffU:. BUB 

We****. ^do^ATIB. ?DO*U-^ so 
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?s-iu ( i o : iv/„) r4HMttau>i. 
tt*rai*L. eat (Nat so* ) ^ HEnwita 

rhyf-a.u-hLT«iu 1-C3- (r^iiA-r 
sy) roe^] -iH-^s^vr4.5-c] *y 

U>—4-TS^0. 14g (0.474«»1) tttfffe 

»* (mp : 1 73-1 751C) fcLT»«:. COfccO 

(0090) IR (KBr)cr' : 3330, 320 
0. 1630. 1525 

•H-NMR (CDC It) * (pp.) : 2 .2 5 (2H. 
m) . 3.47 (2H.q.J=6.5Hz) . 4.61 (2 
H.t.J=7.0Hz) . 5.47 (2H.bs) . 5.7 
(lH.br). 5.71 (lH.d. J«10.4Bz) 
6.09 (lH.dd.J=16.8. 10.41b). 6.3 

2 <lH.d.J = 16.8te) . 7.33 (lH.t.J- 
7.6Hz) . 7.53 (lH.t.J = 7.8Hz) . 7.83 

) (lH.d.J=8.4Hz) . 7.92 ( 1 H. s ) . 7.9 

3 (lH.d. J = 8. 282) 
(0091) (5GWI22) 

1- T3- T 14- f^.-t.xK^) -!-»->* 

^/r4.5-c)#y.Jv-^- Ta ^^ ft1ff 

1- £3- (T^'JA-TSy) TDtA-] -1H-- { = 

^rt4.5-c) ^yy>'-4-rs>'0.i2g 

(0.406md1) «X*y-/H odtzmru 4- 
(^irw^i/) e^Ui^v-ttfflMBo. 1 3g 
(0.427-oD &VBm**+hV<?A38t (0. 

4 4 7-di ) tjDi. lmamaSLLt:. ^Fffibfrra 

L/C**. *«*aWU 8«t7A.St*5A?D7 

0 : lv/v) *asWHC*0BW****>. «*V£flfc 
X— =ryPTK'J-?-jtU-NLT*T2L. 1- [3- 
[ [4- ( y'7iIA> h^-i^) —i-x^j^,j i f >rra 

KSAfl,} 7S/]7ae*]-iH-^Sr/[4, 
5-c] ^ y -T5V7 5« (0. 133m 

1) fcfclHMB* (mp : 1 78— 1 8 2T:) t LTtt 

(0092) IR(KBr)cr>:3330, 320 
0. 1640. 1530. 1080. 70O 
•H-NMR (CDC1») * (pp.) : 1.61 (2H. 
m) . 1.84 (2H.m) .2.13 (2H.m) . 2. 
20 (2H.m) . 2.38 ( 2H, t , J =6 . OBz) . 
2.54 (2H.t.J=6.0te) . 2.74 (2H. 
m) . 5.48 (lH.s) . 7.21-7.54 (1 1 
H.m) . 7.51 (lH.t,J-7.7fc). 7.83 
(lH.d.J = 8.4Hr) . 7.91 (lH.s). 7.9 
4 (lH.d.J=8.4Hx) . 8.68 (lH.br) 



(13) 
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[0093] (!BtM23) 

»/r4.g- g 1*yify-4 -T5>g>*BE 

1- (4-TS/7f;H -1H— f $*V[4.5- 

c]*yy>'-4-T5>'0.26g (l»l) *N.N 

5iil (I.ImdI) AVI - (3-y7W$/rn 
tf^) - 3 -X^/l^jWjffe^ $ K • &BH&0 ,29g 

( i . 5-di ) *mtmm?immtLtz. sucmz* 

J-)V ( 1 O : 1 v/v) T4EHtti5L*:. 

U 9uu*A,J*-*9J—n, (10: 1— 8 : 1 v/ 

v)saswtt:j:»K i - [4- (r^u^rsy) r 
-IH-- f 5^/[4.5-c]*yyy-4- 

T^90mg (0. 29 lmmo 1 ) *3»fi»3fc 
(mp : 17 6— 178^) LT»fc. 

[0094] I R (KBr)cr' : 3 3 20, 320 
O. 1640, 1 530 

1 H-NMR (CDC la) * (pp.) : 1.6 5 (2!!. 
m) . 2.04 <2H.m). 3.4 0 ( 2H, q. J = 6. 
7Hz) , 4.58 (2H.t. J=7.2Hz) . 5.50 
(2H,br). 5. 52dH.br). 5.65(1 
H.d. J = i 0.2Hz).6.O3 (lH,dd,J = 16. 
&. 10.4Hz) , 6.27 ( lH.d.J = 17.0H 
■)■. 7.3 3 (lH.t.J = 7.6Rz) . 7.53 ( 1 
H.t. J = 7.7Rz> . 7.8 3 (lH.s) . 7.83 
(lH.d. J=8.6Hz) , 7.9 3 ( 1 H,d, J=8. 
4 Hz) 

[0095] (XK0I24) 

i — f 4 - r T4— (v7 X ^k»^) - e^ 

V r4.5-c1»>rt|v„t, Tay ^ yff 
1- [4- (T^U/PT$y) -lH-fS/ 

V [4.5-c] ^r/»jy-4-7$y8 5tg(0.27 
Smol) tefS-WnHzmmL. 4- (y'7x^ 
*h*S^) ^U^V-«m88«(0.2 88Mo 

natx«n^w-hy«>A2 5«(o.3 0 2«Di) * 

ffL*:. ^DD^A->^y^(5 0: Iv/v) jg 

umhc jt o sttft*ft». «nittx-f^t h y 

taP-MTPBL. 1- [4- [ [4- (y*7xr 

fr*h*is) -l -e^y^royty^/p] ray] 
-iH->r$r/[4.5-c] *yyv-4 

-T5V4 8«f< 0.0 83 2-dI) *Bfe»*(m 
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[0096] IR (KBr)car' : 3370. 310 
0. 2950. 1 640. 1530. 1 090. 75 
0. 705 

'H-NMR (CDC la) * (pp.) ; 2.4 8-1.6 
3 (4H.m) .1.77 (2H.m) . 2.01 (4H. 
■) . 2.30 (2H. t. J = 6.0Hz) . 2.44 (2 
H.t.J-6.0Hz) .2.63 (2H.m) . 3.28 
(2H.q.J = 6.5Hz) . 3.3 7 (lH.m) . 4.5 
6 (2H.t.J=7.2Hz) . 5.42 (2H.bs). 
5.47(lH.s). 7.21-7.35 (1 1 H. 
m) . 7.5 1 ( 1 H. t. J = 7. 7Hz) . 7181 (1 
H.s). 7.82 < 1 H.d. J = 8.0!b) . 7.92 
(lH.d. J»8.0Hz) . 8. 58dH.br) 
[0097] (5WW25) 
1 - f3- r T4- r f4 ^ DD7j ut) 

i- [3- (r^y^rsy) ro^j -ihh$ 

*V [4.5-c] #yyv-4-T5V5 0«(0.1 
6 9«ol) *X*>'-/P5«ltt*|KU 4- [ (4-* 

6 0.8 (0.17 8 bo I ) JtlX£21&dc4g*r h y *}J* 16a 

« (o.i 8 6»oi) eioiriBwaKL^. 

D7 H 2^ 7 * -fcrft L*: . ^DD^A-^^y-;p 
(4 O : 1 v/v) «ttS#4Cj:DS&*t^*^ 
*ttX-f/PTh 'JfaU- h LTCTXL. 1 - [3- 
[ [4- [ (4-;DD7x^) 7xZ^h^S/] 

- i -e^y &yTa*is4M r$y] rotr/PD - 

1 HH$^/ [4,5-c] VJy-4-7S>'4 
0«g (0.06 6 9-ol) fcefc»*(inp: 170- 
17 2.5TC) tlT^. COtOO^HKW-T 5 -^ 

[0098] I R (KBr)cr' : 3320. 320 
0. 2940. 1640. 1 530. 1080 
»H-NMR (CDC la) 6 (pp.) : 1.5 9 (2H. 
m) . 1.8 1 (2H.m) . 2.1 3 (2H.m) . 2. 
20 (2H.m) , 2.37 ( 2H. t . J = 6. 0Hz) . 
2.5 4 (2H. t.J-5.8Hz) . 2.72 (2H. 
m) . 3.37 (2H.q,J=6.4fe) . 3.40 (1 
H.m) .4.59 (2H. t. J = 7.0Hz) .5.43 

(lH.s). 5.45(2H.bs). 7.23-7.3 
4 (1 OH. in) , 7.5 1 ( 1 H. 1 . J = 7. 6 Hz) . 
7.8 3 (lH.d.J=8.4Hz) . 7.9 1 (1H. 
s) . 7.94 ( 1 H.d, J=8.4Hz) . 8.59 (1 
H.b r ) 

[0099] (35HW26) 

1- f3- (4^DD;^/^ 7 gy) mp 
^1 - lH-^S^/rit «;- c1^y»j>-4-7 
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i - (3-rsyrnbw -l H-- f srv[4.5 

-c] *yyv-4-rS>0.24« (lwl) *N. 
N-y>f-^-^ATS K3 OmltSKBU 4-^do 
BM0.1 lal (1.1 aol > tUf I - (3-y>-f-^T 
5 /7D tA-) - 3 -Xf-/^n^Ky-f S H • tBKtt 
0.29* (l.Saoi) **D£JHHT1*M#L*. R 
JEiSfcAaWcfclBi;*.. S»«x-f-A-T3IeI*aiL/i. 
Jf£*0*T&»U «B» (NaiSO ( ) ». WETS 

SLTflTXL, 1 - T3- (4-?DD/w^y-(*r 

sy) roe*] -1H- rsryc4.5- c ] *y 

L»>— 4-TS^3 0«g ( 0.08 6 7-oJ) *8»Sfe 
OTA*. 

10 1 001 I R (KB r )«*-« : 33 30. 3 20 
0. 1650. 1 530 

•H-NMR (DMSO-ds) 8 (nn) : 1.91-2. 

04 (4H.m) . 2.26 ( 2H. t. J =7.4«b) . 

3-12 (2H.q.j = 6 .2Hr) . 3.64 (2H.t. 

J-6.6Hz) . 4.59 (2H.t, J»6.81fe) . 6. 

58 (2H.br) . 7.26 (,1 H. t. J = 7.4H 
*) . 7.45 (lH.t.J = 7.8fc) . 7.62(1 
H,d.J=8.0lfa) . 8.03 ( 1 H. d. J -7. 6H 
*) . 8.05 (lH.br) . 8.20 (lH.s) 

101011 (»tt*27) 
J - F3- r T4 - (-v->x-yt-y ^*-^) -i 

/4A,1 7»3 /•) - rpertO - 1 U-j 
V r r4.5-c1*yiiv- A-yg v<y> ^ tf? 
1- [3- (4-?ann,7?S4n, T z y) TofcT 
-m— f s^V [4.5-c]dfyy>-4-T 
SV2 5«( 0.0 72 2-01) . 4- (y7i^ 

&W*fcOy"rA4 0«(0.28 9— ol) ^N.N-y 
^*^7SK3.l«t. 10 0T:t=aaftUT8^ 

Ji; (NaiSO,) *SffT***«£L*:. 

f iU ~ hLT - l-f3-[[4-(i,- 7jt ^h 
*>-) -l-e^y^^^y^ypjT'syj^t 

""J-1H— (S^V N.B-cl+yyv^-T- 
SVl 5«(0. 0260—1) *eft»*< mp: j 

10102] IR (KBr)cri: 3200. 164 
0. 1 530. 1070. 700 
'H-NMR (CDCh) 8 (pp.) . j. 62 (2H 
»). 1.77 (4H.m). 2.10(2H.m). 2 



1 9 (2H.m) . 2.29 (2H. t. J-7.0H*) 
2.34 (2H.t.J-6.4fe) . 2.69 (2H. ' 
m) . 3.3 5 (2H.q.J=6.5Hz) . 3.40 (1 
H.m) ; 4.58 (2H.t.J = 7.0lfe) . 5.45 
(2H.bs). 5.47(lH.s). 7.19-7.3 

4 (1 lH.m) .7.51 (lH.t.J = 7.7te) 
7.82 (lH.t.J-8.4fc) . 7.92 (1H " 
s) . 7.93 ( lH.d.J=8.2Hr) 
10103] (mm28) 

10 1 ~ T 3- ( S-g>p P ji^v« ^ » Tj , ) 

'H-l"-^j304^ciitV^ 

5 — c 

l- (3-rsyroeiU) -1H-- f $^[4 5 

-c]=*yy>-4-TSV0.32« (1.33-al) 
tN.N-j^-f-A^/W^TS H4 OaltaBSL 5- 
?nn3*tt0. 1 5.1 (1.4 6-oD Jtm - (3- 
yW7Sy7De«,) -3-X^^dfS^V 5 H 
• «WB0 . 3 8 s ( 1 . 9 9-»l ) fctaiaMT 1 *Jf 

20 OD*A,i-^^_4, ( 1 0 : lv/v) T2BttajL 

*. *«*««B*ra»u «ai(Na*so4)* 

hLTPRU 1- [3- 

TSy)yBe^]-lH-4 3rV[4.5-cl# 
-")>-4-7SV0.16g (0.445-01) £&jf 

(01041 IR(KBr)cri:3470. 329 
0. 1650. 1525. 1395 
30 'H-NMR (DMSO-d.) 8 (pp.) : i. 62 (2 
H.m) .1.70 (2 H.m) . 2.00 (2H.t.J = 
7-Oifc) . 2.12 (2H.t.J = 7.4Hr) . 3.12 
(2H.q.J = 6.3Hz) . 3.62 (2H.t. J-6. 
2Vz) . 4.59 (2H.t.J = 6.9Hz) . 6.6 1 
(2H.bs) . 7.2 6 ( 1 H, t . J = 7. 6H2) . 7 
4 5 (lH.t. J = 7.8Hz) .7.63 (lH.d.J = 
8.4Hz) . 7.98 (lH.br) . 8.04 (lH.d. 
J = 8.2Bz) . 8.21 (lH.s) 
10105] (5Qt«29) 
40 1 - f3- T XA- (■•^- -^|,»., ) - , 

1 - T3- (S-iCDDiKy^/^^sy) me 
-m-« fSrv[4.5-c]^yyv-4- r 
SV50« (0.1 3 9-oD. 4- (y 7 iKMh 
*i^) ^y^>- *BMB4 2«g (0.1 3 9-oD & 
V8&*'J*>MS8mg (0.4 17-1) «-N.N-^> 

^*iWATSF3 B l4rc. ioorcja£LT7*ia 



27 



(15) 



10 



^ODjfiiPA-^^y— ;U (100: 1— 70 : lv/ 

v) mmmHz* oam&mtt>. iSflffiax-f* 

Thy-f-jLU-hLTWRL.. 1- {3- [ [4- (^ 

syjrotr/io -1H-- f srr[4.5-c]*y 

-TS>-2 0«g ( 0.0 3 3 8»l) 
*(mp: 15 2-1 54r) fcLT»fc. 

[0106J IR(KBr>a-i:3330, 320 
0. 2940. 1640. 1530. 1070. 700 
'H-NMR (CDC la) * (pp.) : 1.50 (2H. 
m) . 1.6 4 (2H..).1.6 9 (2H.ro) .1.84 
(2H.m) . 2.08 (2H.m) . 2.19 (2H. 
m) , 2.20 (2H.t.J = 7.4Hz) . 2.30 (2 
H.t.J=7.2lte) . 2.70 (2H.m). 3.36 
(2H.q. J = 6.5Hz) . 3.4 1 (1 H.m) . 4.5 
7 (2H.t.J = 7.0lfe) . 5.4 5 (2H.bs) . 
5.49 (lH.s) . 5.94 (lH.t.J = 5.8B 
*) . 7.21-7.37 (1 lH.m) . 7.52 (1H. 
t.J = 7.7H*) . 7.83 (lH.d.J=8.4Hz) . 
7.90 (lH.s) . 7.9 2 ( 1 H.d. J=8.4te) 
[0107] (**M30) 
1 - f 3 - f 6-ro^v»* y^a.Tg >» TPK 
/M -1 n-4 g^rrii,«;- c1 »y, lv -^_ r 

i- < -ih-4 s^y* u.5 
-cD*yy>'-4-rs>o.24g < i-oi> *n. 

N-s;x^Ws|t^TSH3 0«ICWiL, 6-m* 
*yQJ4»0.2 1 g ( 1 . 1 mo! ) Rlf 1 - (3-S?> 

l«B0.29g (I.5-0I) sariWIffL 
KK«fe*«**lBiitt8xwr2B«ajL. « 
ft (Nat SO*) ft. Hftfcx 

— T-^^^tjicrMJ^j.l^— hLT^RL. 1- [3 
- (6-rD^^y^iprsy) yoeyt-j - ih 

-A 3ry-[4.5-c] ^>"J>'-4-TSV50«g 
(0.12 O-ol ) LT»&. COLO 

[0108] IR (KBr)cr' : 33 30. 320 
0. 1 540. 1 540. 1 395 
•H-NMR (DMSO-d.) B (pp.) : !. 36 (2 
H.m) . 1.52 (2H.m) . 1.70 (2H.m) . 
2.00 (2H.m) . 2. 10 (2H.t.J = 7.0H 
*) . 3. 1 1 (2H.m) . 3.60 (2H.t.J = 6. * 

V^9>^.y^*tv-Y (SP-20) 

sy^-f-vtt^yrneyp ( 1 pm) 
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*8te) . 4.59 (2H.t. J-7.0R*) . 6.56 
(2H.bs) . 7.25 (lH.t.J-7.41te) . 7. 
44 (lH.t.J=7.4lb) . 7.6 2 (1 H.d. J = 
7.8te) . 7.95 (lH.br) . 8.03 (lH.d. 
J = 7.4Hx) . 8.20 (lH.s) 
[0109] (SOt«3 1) 

1- T3- r f4 - f^.-A-xt,*;,) =JLzdfcS 

m&SggZlAJ ZSZlZB &kJ -i»H 8 
yVf4.5-c1#y.iv-^- 7a J^ e 

1- [3- (6-ru^^-yy-fA. TSy) top 
*0 - ih- fsrv[4.5-c]^>'yv-4-r 

5>4 5w(0.108«ol) . 4- (y'7s^K 
*i^) WJSTy • J4JBWS6 5« ( 0. 2 1. 5vl ) & 
VKM#V<?J*59m (0.430»1) ^N.N-^> 

*-/wypAr$ K3^4>. 1 oor«ig»LT8waBf 

eil (Na*SO.) ft. *HTF»K*W*L*:. B*£ 

( 1 5 0 : 1—7 0 : lv/v) JSttJBtt 
9 B«****>. SWMT2H&X— r*T H)f a U 
-M/CWtU 1 - [3- [ [4- (i;7x=*^> 
-1 -VWSy+.+l-sjA,) TSV] 7Dt 
A'] -1H-- f SrV f4.5-c] =^yiji — 4-r 
SV28w (0.0462-oD (np : 

1 5 1-1 5 5T:) fc LT»fc. COfctfXOJHCWr 

(01 10) IR (KBr)cr' : 3330. 294 
0. 1630. 1540. 1070. 700 
'H-NMR (CDC I.) * (pp.) . i .3i < 2 H. 
m) . 1.48 (2H.m) . 1.63 (2H.m) . 1. 
70 (2H.m) . 1.86 (2H.m) . 2.07 (2 
H.m) . 2.17 (2H.t.J = 7.6lte) . 2.20 
(2H.m) . 2.27 (2H. t . J = 7. 6Hz) . 2.7 
1 (2H.m). 3.3 7 (2H.q.J=6.5Hz) . 3. 
4 2 (lH.m) .4.57 ( 2 H, t , J "6.8Hz) . 
5.45 (2H.bs) . 5.50 (lH.s) . 5.62 
(lH.t.J = 6.0Hz) . 7.21-7.37 (1 1H. 
m) . 7.5 3 (lH.t.J=7.7lb) . 7.83 (1 
H.d.J = 8.4te) . 7.90 (lH.s) . 7.93 
( lH.d. J=8.2Hx) 
(0111) (30KK32) 

9IWL*:. 



0 
2 
0 
7 



2g 
0g 
4* 
4g 



[0112, sor^^w,^^*^ (sP-aoV^Lw^o.a.tiu. 
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29 

M) 0.4 gfcaifcflK *9C&S»gK (8 OTC) LT 
teaLfc. 

[0113] (jtBMl) 

8 ortaaiL^ v a^t y >«5 8 ts«»w*4 9 

888 1 5C3E«<0*irr^L, fe ^ S F 0. 5 g 

frtoi-iKmBMLtz. zntz. netmm (8 or) LT 
a«>aiu:. 

101 14J (Jfc«H2) 

o. i 2%>j v-?oyv*a (^:*v*aa) 

[01 1 5] (9310933) 

(i) OKcm 

«tt3 0 0-6 0 0g«att. Hart 1 ey«fM 
»► (a*3fc:^y-) *«aLfc. WSffiiT. 
I sh 1 Ik (Naunytr-Scteiedeters's Arch. Pbnco 
1.. 332.219-223. 1986) fcj: 9a*S*l*:*a*-aa 

*=*9»k»fc». «M«WHc*nT«2-3-««|*n W 
K-*«OaiU *^^2rt^4,**««**:tfi*L 
fc. »*ti3 7r«BaL^S»j« (Kn±s bicarbonat 
e*:NaCI 118.1*. CaCI. 2. 5«M K 
H*PO. 1.2-H. KCI4.6-*. MgSO, 1.0 
■M. NaHCOj 2 5*. glucose 11.1*. p 
H: 7.6 5) fcjfcfcLfcl 0al7^jrx9B<t>CgS 
U 9 5XO«. 5XCO»<oa^jtta«L^. a* 

< NEC San-ei.Type 45196A) &t/S 
EftT^r (NEC San-ei.lype 1236) **L/r-f>- 
(rikadbk, r-50) .fcfcjga^ 
[01 161»*ttl*ffli nCT i>aticn LT*wS,tX* 
S> ( 1 0-»M) *«*LTIR«Stl6*»*. £ft*ft 

fc. ****** 2 o»oa«au aaft«*a*a 

»<Oh x* 5 ^Caa^aa*****.. 

(l— ry7**-m-< fsrvt4 5- 

»V**9Hfc£1*iDMSQ (^Xf-ywxn^^^H) 

«=«•¥( DMSO<DV^jraS»4rp«0«taflBi 0. 
1%) L>t. 

[0 1 18) (2) ft* 
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iwt^«^«Be ( 1 c B .tt) s-HToa 1 tz^r a* 

«22. 24. 27. 2 9XV3 1 nfc&MiiSy x >. 

t F9 Shaath** S VCJ^9K«WLfc. 
[01 19 J 
[«1 J 



10 



1 MBit** l!ltx^5y«a 




J >10"*M 






JUM2 2 




**ff2 4 " 


4. OX 1 O-'M 


MMI2 7 


1.9xl0-Tkl 


BM2 9 


3.4 x 1 O-'M 


MMI31 


2.2X1 o-»M 



[01 20} (9dt9f34) 



(l)fcOtt*& 



[0121) <Dr-wtm<ntm 

0. 9*a«fcr r y *>J**m*2 O.IC^b 9 ^rhr 
— (Dtf tcplagoidesp tei -e m i w lnus : International B 
iolosieais,lnc.;Lot.No.l4679) 1 gtmaL 3 O.I 
0**S**"f X* „ Ktau **T; 4 0 0 0-4 5 

oorwmyt-fxu (aaar-w^s^x 
aa&aau ^— ^^«-t £r46$r^^^aBE4•c*. t £; 
-^-rxU:) . **i^-fXU:»»*5 0.i*>ai« 
» «=»L. SAT 3 5 0 0ipaT-5«rasfcfirV*. -tSf£ 

-rckc^^-c. ssb. a»c*a*. *a* < RO 

*) T-r#it»l,feat»fK (=%*«(&) : Seamless C 
ellulose Tubiimg) fc. jg»A. B, C^^ft^ilMX 

U 4rro.9%«fl:^hy^*»ai {=WLT _ 
a. a«*«->*:. »»*Ta. mm a. b. c«^> 

«?Mt^y/^glif, h (Protein assay Rea^en 
t BCA Kit : PIEHCE.lnc. ) TaffiL. #-»««K^5 0 

o^tio^w V *s CW j: 5(: o.9x«ii:t 

[0122) os^a vaa 
HB** *a«rr-im»«t:4o«<o 1 saaanu^fc 

a) tavn ■^•>A<oaaoftTt:c<o«at2oo«i« 
so [oi23jaauai3a« ! 2iBflw:. o.9»«fl: 
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•>-*■ y *?j**mmT 2 0 0 ut/mi*)?>/i?juuzwm 
10124) a&imm.vimm*0>wm 

284 8*StttCW*KE3£ J: OWAtsmLltBt) 
IfclSrMgrRO. v-*;^UilMr*«»M>«=lc«EI2r 
KlfeJ**«l&L*:. l3ttU:&»ttl 0%«Mt*^-7'J 
>«»ft (a--^^! 5»liWMH0B) CAft.1 B 

tMM2«i±^2^WTfTo/i) . «*<ofi3(«l^ 
WMtUOOfclT. I«ttlc.3*:0*>tftt9»* 

[01 2511PM* (X) = I (Stt«^I*<o#H]$ft 
ft) ) x 1 0 0 

ioi26]«>«itfasMoiai 

MW3 2<03W6tj: Oft* Ufc. j 
101 27]«nMt^ 

(WffSlfft : Occlusive dressing technique* 



(17) 
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* (ODT) ) 

M (Itftftd*) OWRtt. **0fll*oftfc*a4t|, 
<«IW8*Ti±3«an^ SSflWaS588f*t4*C^ 

7~t:<r>\l Wm&T—T (Johnson 8 Johmon WOICAL IN 
*Lfc. fi$JHi-esjJfc»)5 0«fcU n^XfiSx. 

10128) SSBB-5SB (£&»*) -=gfi£H 

(ItSB) 
(0129) (2)** 

2%* S** P**. JOtm^)2%1ft#. 0. 1 

[0130] 
1*2) 



ft#X* 

*mrm+ 


** 

3 


wwmmim/em) 

0.33*0.33 














5 


S18.8dkl29.9fi 




nM2 2«Wt6« (2N«ff) 


6 
5 
5 


154.0* 3122 
237.6* 53.76 
2818± 60. $4 


70.37 
S4.29 
40.87 , 



S3 



(fl/G 



<»td) 



12.80*3. 



00 ' - 



(cwt) 



371. 42* 71.01 



Wl2 2g>ft»« <2tt*«) S 217 kh- « «; 



«W2 4g><t<ni (2*tt») s 51.30* iTi 



**«2 7Qft*« (2Wf) s U^07ti 



*»«2 9g<t»«(2X»») Is 382.00* otti 



41.46 



8138 



38.58 



2.53 



68.99 



10132] (508W35) 



*!MWi4a»tOBa I b/c7»)X (If) *H*^r 
*50 fc. 
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-. 4 3(8). P1099.1994) . ttc*>*>* ft&Tfo~7 
S*' (OVA) 1 utb*mfcTfr$.=.*tJ*yfl, (aim) 4 
■g**t»^Sb«a»2 5 0 julS-BBrttM-LTWet, 

« ov * (2 0iii) zjfiz&m&tLti. fsstza^ 

Til. ffi»OWPS-Bi<Jt«)OVAOft*>Dfc4SI*a 

I O 1 34 J ®2«ttB3«R»>5»g 
OVATSfi^f: IftHt 24«JSWIce-^t^* 

[Ol 3 5] 3>aaws«ri£ 

(CMC ) CJBSBU Sfi2 4«BHt 2«ffl«tU5D 

*CMC<0**a*Ufc. ^UxaTOsSJlOaBH (* 

[0 1 361fPM* (X) = ( (OVASBHM2-*8 
<OT»S»-^t«8j«dHft*»»MK0J|») /OVA 
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**> 1X100 
[0137] (2)t$£ 

«4 fc^ii 0 . MtH2 2<Ofc£1Mi3 2«/k«05ii 

*WB*tf>4 3*eFJt9t»9ft<flMU:. 
[01 38] 
[»4] 

«4 







mm 




«*a 


«S 


•< * K 




4 


0 


16.4 


XWM22 


dmAt ii 


4 


91.6 


.100.0 




5 


28.6 


41.4 




lvcAf pc 


4 


23.8 


64.4 



[0139] 



<72)*Wi# «t« 

^/M»JEllLhafcWW#yD150O«6 
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(CH2)m-CONH. (CH2)n.N . 




NH2 I 
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KOKAI (Japanese Unexamined Patent Publication) No. 11-80156 

Title of the invention: 1- (Substituted Aryl ) Alkyl -1H- 

Imidazopyridlne-4-Amine Derivatives 

Publication Date: March 26, 1999 

Patent Application No. 9-255926 

Piling Date: September 4, 1997 

Applicant: Hokuriku Seiyaku Co., Ltd. 

[ABSTRACT] 
[OBJECT] 

To provide compounds with excellent interferon inductivity. 
[SOLUTION MEANS] 

A 1- (substituted aryl)alkyl-lH-imidazo[4,5-c)quinoline-4- 
amine derivative represented by general formula (I): 




(I) 



wherein R* is a group COR 7 , SO^'r', NR 10 R u , etc., R* and R l are 
hydrogen atoms or alkyl groups; R* is a hydrogen atom, alkyl 
group, etc.; R* is a hydrogen atom or alkyl group; R* is a 
hydrogen atom, alkyl group, etc.,-R' is a hydroxyl group, alkyl 
group or alkoxy group; R* and R* are hydrogen atoms or alkyl 
groups; R" is a hydrogen atom, alkyl group, etc.; R u is a 
hydrogen atom, alkyl group, alkanesulfonyl group, etc.; m is 0-1, 
n is an integer of 1-3; X is an alkylene chain or the carbon 
chain represented by CH=CH; Y is a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown by solid lines 
and dotted lines represent single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 
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CLAIMS 

X - A1 - (s ^ s titutedaryl)alkyl-lH-i^ da2 opyridine-4-ai n i n e 
derxvative represented by the following general formula (I, s 




(I) 



T Z C^ R lL S 3 gr 7; SPreSented * «»'. SWV. CONrV. NR I0 R U 
or C(R )=NOH, or a hydroxyl group or cyano group; r' and R* are 
the same or different and represent hydrogen atoms or lower 
alkyl groups; R* represents a hydrogen atom or a linear or 
branched alkyl group of 1-10 carbon atoms which may be 
substituted with one or more hydroxyl groups, lower alkoxy 
groups, cyclic alkyl groups or halogen atoms; «• represents a 
hydrogen atom or lower alkyl group; r« represents a hydrogen atom, 
lower alkyl group, lower alkoxy group or halogen atom; R 7 
represents, a hydroxyl group, lower alkyl group or lower alkoxy 
group; R and R are the same or different and represent hydrogen 
atoms or lower alkyl groups; R» represents a hydrogen atom, 

loT gr ° UP ^ benZYl 9r ° UP; RU * a hydrogen atom, 

lower alkyl group, benzyl -group, lower alkanesulf onyl group, 
lower alkanoyl group, substituted or unsubstituted carbamoyl 
group, substituted or unsubstituted thiocarbamoyl group or 
substituted or unsubstituted benzenesulfonyl group; r" . 
represents a hydrogen atom or lower alkyl group; > represents an 
integer of 0-1, „ represents an integer of 1-3; X represents an 
alkylene chain of 1-3 carbon atoms or the carbon chain 
represented by CH=CH; y represents a sulfur atom or the carbon 
cham represented by CH=CH; and the bonds shown by solid lines 
and dotted lines are single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

lechnisa] Eiald » f th e Indention 

The present invention relates to a novel 1- (substituted 
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aryl)alkyl-iH-imidazopyridine-4-amine derivative or 
pharmacologically acceptable salt thereof, which induces 
biosynthesis of interferon and is useful as an antiviral agent 
or anticancer drug. 
Prior ftrf 

Compounds with a lH-imidazopyridine-4-amine skeleton have 
been disclosed, . such as the compounds with anti-viral action 
mentioned in Japanese Unexamined Patent Publication No. 60- 
123488, including l-isobutyl-lH-imidazo[4,5-c]quinoline-4-amine 
(common name: imiquimod) and 1- (2-phenylethyl) -lH-imidazo [4, 5- 
c]quinoline-4-amine, but absolutely no lH-imidazopyridine-4- 
amine derivatives have hitherto been known having substituents 
with functional groups such as sulfamoyl, carbamoyl, amino, 
amido, sulfonamide, cyano, carboxyl, ureido, thioureido, 
hydroxyiminomethyl or hydroxyl groups on the aromatic ring of 
the primary arylalkyl group, such as according to the present 
invention. 

The aforementioned imiquimod is known to have interferon 
biosynthesis-inducing action as described in Journal of 
Interferon Research, Vol.14, p. 81 (1994) and elsewhere, while 
compounds with similar action are also known, such as 2-amino-5- 
bromo-6-phenyl-4(3H)-pyrimidinone (common name: bropirimine) 
[Journal of Medicinal Chemistry, , Vol. 23, p. 237 (1980)] and 2,7- 
bis[2-(diethylamino)ethoxy]-9H-fluoren-9-one (common name: 
tilorone) (The Merck Index, 12th Edition, 9581); however, as of 
the time of this writing it cannot be said that their activities 
are sufficient. 

It is an object of the present invention to provide novel 
compounds with excellent interferon inductivity which are useful 
for diseases caused by viruses, such as rheumatoid arthritis, 
warts, hepatitis B, hepatitis C. etc. and for cancer and other 
neoplastic diseases. 
M eanfi fnr Solving t-ho Pr-ohl^ 

As a result of diligent research aimed at achieving the 
object described above, the present inventors have completed the 
present invention upon the finding that novel 1- (substituted 
aryl)alkyl-lH-imidazopyridine-4-amine derivatives having 
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s-Us thereof, ha "J T^' T. 1 *™-^«"y acceptable 
m other woros H "tartar™, inductivity. 

-substituted ^uCT^t inV *" ti0n ' - 1 - 

~ hy 'the XZt^ZZT deriVaCiTCS 



l=HJ^ J? 




the same or *«J£^£ZZ £T ~* ' R ' - «* « 
alkyl groups- »• ,.„„ ° rep ' esent "ydrogen atoms or lower 

hranche" Sl^l ^ o " o^ "°° " ' « 
substituted «rt,k P 1 10 carbOT »hioh say be 

group £T " ™*s. lower aXhoxy 

1-er a lkyl group. Tower XT"''' rSP " S *" tS " «°»' 
represents s «' 

3 toup ; R' and „' are the sa! or Tf£.«„t LT " ^ 
atoms or lower alkyl , Iam ,,. „» cu " e "'" «d represent hydrogen 
— alsyl group « " **— «- 

lower alkyl group, benzyl^r ,' r,prMro « * hydrogen atom, 
lower alkanoyl gLn v P ' l0 " er «"«IVl group, 

group, substrtuted or ^substituted oarbamoyl 

substituted TZZ^ZT™ thl ° C * r ^ 1 « 

represents , hydrogen ^"ZTSJaT ^ 

integer of 0-1, n represents anTnteger „f '77 """^ " 

alkylene ohain of 1-3 carbon ?> ' repres ™« « 

repressed by ch=c„ r r " Carb ° n Chai " 

chain represented "'ch-L ™ ' ^ " ^ 

«« dotted lines art ^ T ' """"^ Sh0ra * so1 " 
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• (Preferred Mode of the Invention] 

As examples of lower alkyl groups represented by R* r' »' 
R # R , R , ff, R , R or R in general formula (I, above there 
may be mentioned methyl, ethyl, n-propyl, isopropyl, n-butyl 
xsobutyl, sec-butyl, tert-butyl, etc., as examples of linear or 
• branched alkyl groups of 1-10. carbon atoms represented by r' 
there may be mentioned methyl, ethyl, n-propyl, isopropyl, n- 
butyl, xsobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, 
neopentyl, n-hexyl. n-heptyl, n-octyl, ri-nonyl, n-decyl, etc., 
as examples of lower alkoxy groups which may be substituted on 
these alkyl groups there may be mentioned methoxy, etfaoxy, n- 
propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert- 
butoxy, etc., as examples of cyclic alkyl groups which may be 
substituted on these alkyl groups there may be mentioned 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
etc.. and as examples of halogen atoms which may be substituted 
on these alkyl groups there may be mentioned fluorine, chlorine, 
bromine and iodine. As examples of lower alkoxy groups 
represented by R« and R 7 there may be mentioned methoxy, ethoxy, 
n-propoxy; isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert- 
butoxy, etc., and as examples of halogen atoms represented by R* 
there may be mentioned fluorine, chlorine, bromine and iodine. 
As lower alkanesulf onyl groups represented by R u there may be 
mentioned methanesulf onyl, propanesulfonyl, butanesulf onyl, etc., 
and as lower alkanoyl grdups represented by r" there may be 
mentioned acetyl, propionyl, butyryl, etc. As examples of 
substituents on the substituted or unsubstituted carbamoyl group, 
substxtuted or unsubstituted thiocarbamoyl group or substituted 
or unsubstituted benzenesulf onyl group represented by R u there 
may be mentioned lower alkyl groups, lower alkoxy groups, 
halogen atoms , etc . 

The compounds represented by general formula (I) above 
according to the invention may be converted to pharmacologically 
acceptable salts, and the bases may also be dissociated from the 
produced salts, depending on the need. 

As examples of pharmacologically acceptable salts of the 
compounds represented by general formula (I) above according to 
the invention there may be mentioned acid addition salts, as 
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veil as mineral acid .salts of hydrochloric acid w„ v 

Optical isomers may be D r e „„ f * 

.We ,ccordi„ s to the invention Md ttese Zlt , 
species and their mbltm . m ^ .J^^ 'l 
invention. . v sea °* th e present 

Also, the compounds represented by general f„^. , 

"7 t0 r - -eir^ha™ ^ ^ "™ 

acceptable salts may exist in any desired crys till™ * 
depending on the production conditions or 1 . 

desired hydrates, and these crystal^ L^ T " 
well as mi xtures thereof ! , *** - 

invention. ' enc °^ as ^ * the present 

i^^opyrx f aL r : d 4 m0deS ^ the - 1 - (SUbStit -ed aryl )alkyl _ 1H . 
be ZZZTZ ™ ^-tives of the invention there may 

oe mentioned the compounds mentioned in the examm- I 
below, as well as n,. f n . examples provided 

oh , 1 38 the f °llowxng compounds and their 

(4) 1 -«-H-U-»i n „.tl ly i, t , llenyl , ath 
im l dazo[4.5-cj q ui„„Un.-4-a^„e 

"I 1 - (2 -' < -'l-^no.thyl)phe„ ylutlvlJ . 2 . eehtay]iiet:hyl _ lH _ 
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imidazo [4, 5-c J quinoline-4-amine 

(8) l-t2-[4-(l-aainoethyl)phenylJetbyl]-6,7,8,9-tetrahydro-lH- 
imidazo [4, 5-c] qvxinoline-4-amine 

(9) 1 -t2-[4-{l-ajninoethyl)phenylJethylJ-6,7 / 8 / 9-tetrahydro-2- 
methyl-lH-imidazo [4 , 5-c] quinoline-4 -amine 

(10) 1- [2- [4- (l-aminoethyl)phenyl] ethyl] -2-ethyl-6, 7, 8, 9- 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-amine 

(11) l-t2-[4-(l-aminoethyl)phenyl]ethyl] 7 6 / 7,8.9-tetrahydro-2-n- 
propyl - lH-imidazo [4 , 5-c] quinoline-4 -amine 

(12 ) 1- [2- [4- (l-aminoethyl)phenyl] ethyl] -2-n-butyl-6, 7 ,8,9- 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-amine 

(13) 1- [2- [4- (l-aminoethyl)phenyl] ethylj -2-cyclopropylmethyl- 
6,7, 8, 9-tetrahydro-lH-imidazo[4, 5-c] quinpline-4-amine 

(14) 1- [2- [4- (l-aminoethyl)phenyl] ethyl] -2-ethoxymethyl-6, 7, 8, 9- 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-amine 

(15) 1- [2- [4- (l-aminoethyl)phenyl] ethyl] -1,6,7,8- 
tetrahydrocyclopenta[b]imidazo[4,5-d]pyridine-4-amine 

(16) l-[2-{4-(l-aminoethyl)phenyl]ethyl]-l,6,7,8-tetrahydro-2- 
methylcyclopenta lb] imidazo [4 , 5 -d] pyridine -4 -amine 

(17) 1- [2-[4- (l-aminoethyl)phenyl] ethyl] -2-ethyl -1,6, 7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amirie 

(18) 1- [2- [4- (l-aminoethyl)phenyl] ethyl] -1, 6, 7 , 8-tetrahydro-2-n- 
propylcyclopenta [b] imidazo [4 , 5-dfpyridine-4-amine 

(19) l-t2-[4-(l-aminoethyl)phenyl]ethyl]-2-n-butyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(20) l-[2-[4- (1-aminoethyl ) phenyl ] ethyl ] -2 -cyclopropylmethyl- 
1, 6,7,8-tetrahydrocyclopenta [b] imidazo [4, 5-d]pyridine-4-amine 

( 21 ) l-[2-t4- (1-aminoethyl) phenyl ] ethyl ] -2 -ethoxymethyl -1,6,7,8- 
tetrahydrocyclopenta lb) imidazo [4 , 5-d]pyridine-4-amine 

(22 ) 1- (2 - [4- (1-aminoethyl) phenyl ] ethyl ] -1 . 6 , 7 , 8 , 9 , 10- 
hexahydrocycloheptatb] imidazo [4, 5-d]pyridine-4-amine 

(23) 1- [2- [4- (1-aminoethyl )phenyl ] ethyl ] -1 , 6, 7 , 8 , 9 , 10-hexahydro- 
2-methylcyclohepta [b] imidazo [4, 5-d]pyridine-4 -amine 

(24) l-r2-[4-{l-aminoethyl)phenyl]ethyl]-2-ethyl-1.6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4, 5-d]pyridine-4-amine 
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<25, W2-r4-U-am^^ 

2-n-propylcyclohepta tb] imidazo [4 . 5-d]pyridi„e-4-amine 
(26, l-r2- t 4-(l-a mi noethyl,p h enyl ] e t hyl ] -2-n-butyl -1,6.7,8,9,10- 
hexahydrocyclohe P ta[b]i ffli da 2 o[4, S-dJpyridine^-amne 
(27) l-t2-t4Hl-a a d n oet±yl, ph eayl,et± y i]-2-cycl< V ropyl M ti y i- 
1.6,7,8,9, 10-hexahydrocyclohepta [b] imidazo [ 4 , 5-d]pyridine-4- 
amine 



(28, l-t2-[4-(l-a m i„oe t hyl, ph enyl]ethyl] T 2-etboxy me thyl- 
1,6,7,8,9, 10-bexahydrocyclohepta [b] imidazo [ 4 , 5-d] pyridine-4- 



amine 



(29, N-tl-[4-t2-(4-andno-lH-i ffi idazot4, 5 -c] q ui n oline-l- 
yl, ethyl] phenyl] ethyl J acetamide 

(30) N-[l-[4-[2-(4-amino-2- m ethyl-lH-i m ida 2 oC4,5-c] q uinoline-l- 
yl) ethyl] phenyl] ethyl] acetamide 

(31, N-U-t4- t 2-(4-a n dno-2-ethyl-lH- iln idazo [ 4, 5 -c, q uinoline-l- 
yl, ethyl] phenyl] ethyl] acetamide 

(32, N -(l-r4-[2-(4-amino-2-n-propyl-lH-i m idazo[4,5-c]quinoline- 
l-yl,ethyl]phenyl] ethyl] acetamide 

(33 ) N- u- [4- 12- (4-amino-2-n-butyl-lH-imidazc (4 , 5-c] quinoline-1- 
yl ) ethyl ] phenyl ] ethyl ] acetamide 

(34, N- [1- [4- [2- (4-amino-2 r cyclopropylmethyl-lH-imidazo [4 , 5- 
c]qui n oline-l-yl,ethyl]phenyl]ethyl] acetamide 

(35, N-[l-[4-[2-(4-amino^2-ethoxymethyl-lH-i m idazo[4 5- 
c]quinoline-l-yl,ethyl]phenyl]ethyl) acetamide 

N-[l-[4- [2- (4-amino-6. 7 , 8 . 9-tetrahydro-lH-imidazo (4,5- 
c]quinoline-l-yl)ethyl]phenyl]ethyl] acetamide 

(37) N-[l-[4-[2-(4-amino-6,7,8,9-tetrahydro-2-methyl-lH- 
1 mida 2 o[4,5-c] q uinoline-l-yl )e thyl]phenyl]ethyl] acetamide 

(38) N-[l-[4-[2-(4-amino-2-ethyl-6,7,8,9-tetrahydro-lH- 
i midazo[4,5-c]quinoline-l.yl ) ethyl]phenyl]ethyl] acetamide 

(39) N -(l-r4-[2-(4-amino-6.7,8,9-tetrahydro-2-n-pro P yl-lH- 
imida 2ol 4. 5-cJquinoline-l-yDethylJphenylJethyl] acetamide 

(40, N-ll-f4- t 2-(4-amino-2-n-butyl-6,7,8,9-t e trahydro-lH- 
imxdazo [4 , 5-c] quinoline-l-yi ) ethyl ] phenyl ] ethyl ] acetamide 

(41) N -tl-t4-[2-(4-amino-2-cyclopropylmethyl-6,7,8,9-tetrahydro- 
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lH-linida 2 o[4. 5-c] qulnoline-1-yl) ethyl Jphenyl] ethyl] acetamide 

(42) N- [1- [4- [2- (4-amino-2-ethoxymethyl-6, 7, 8. 9-tetrahydro-lH 
imidazo [4, 5-c]quinoline-l-yl) ethyljphenyl] ethyl] acetamide 

(43 ) N- [1- [4- [2- (4-amino-l, 6, 7 , 8-tetrahydrocyclopenta [b] 
imidazo [4 , 5-d]pyridin-l-yl ) ethyl ]phenyl] ethyl ] acetamide 

(44) N- [l-[4- [2-f (4-amino-l, 6,7, 8-tetrahydro-2- 
methylcyclopenta [bjimidazo [4, 5-d]pyridin-l-yl) 
ethyljphenyl] ethyl] acetamide 

0 

(45) N- [1- [4- [2- (4-andno-2-ethyl-l, 6,7, 8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(46) N- [1- [4- [2- (4-amino-l, 6, 7 , 8-tetrahydro-2-n- 
propylcyclopenta [b] imidazo [4 , 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(47) N- [1- [4- [2- ( 4 -amino-2 -n-bu tyl -1 ,6,7, 8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(48) N-[l-[4-[2- (4 -amino-2 -cyclopropylmethyl-1, 6,7,8- 
te trahydrocyclopentatb] imidazo [4, 5-d]pyridin-l-yl) 
ethyljphenyl] ethyl] acetamide 

(49) N-[l»[4-[2-(4-amino-2-ethoxymethyl-l,6,7,8- 
tetrahydrocyclopenta[b]imidazo[4,5rd]pyridin-l-yl) 
ethyljphenyl] ethyl] acetamide 

(50) N- tl- [4- [2- (4-amino-l, 6, 7, 8, 9 , 10-hexahydrocyclohepta 
[b] imidazo [4, 5 -d]pyridin-l-yl) ethyl] phenyl] ethyl] acetamide 

(51) N- [1- [4- [2- (4-amino-l, 6, 7,8,9, 10-hexahydro-2- 
methylcyclohepta [b] imidazo [4 , 5-d]pyridin-l-yl ) 
ethyljphenyl] ethyl] acetamide 

(52) N-tl-[4-[2-(4-amino-2-ethyl-l,6,7,8,9,10- . 
hexahydrocyclohepta [b] imidazo [4, 5-d]pyridin-l-yl) 
ethyl ] phenyl ] ethyl ] acetamide 

(53) N-[l-[4-[2- (4-amino-l ,6,7,8,9, 10-hexahydro-2-n- 
propylcyclohepta [b] imidazo [4 , 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(54) N-[l-[4-[2-(4-amino-2-n-butyl-l,6,7,8,9,10- 
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^-ahydrocycloheptafbji.i^o^ , 5-dJpyridin-l-y!, 
ethyljphenyljethyl] acetamide 

(55, /-Il-I4- I 2-(4- aai i„o-2-cycloprppyl ffl ethyl-l, 6 , 7 , 8 9 10 
yl>ethyl]phenyl]ethyl] acetamide 

(SS, N- [ l-C4- [2 - ( 4-a min o-2-eth O xy 1 »ethyl-l,6,7,8,9,10- 
hexahydrocycloheptatb^^o^^.,^,^^ 

ethyljphenyljethyl] acetamide 

(57, 1 -r2-[4-(a m inomethyl, p henyl,ethyl,-i H -i mi dazo[4 5- 
cJquinoline-4 -amine 1 ' 3 

(58, 1 - [ 2- [4 -(a n unon l e«±yl, ph e„ yl]etIvl] . 2 . in x g 
cjquxnoline-4-amine 

(60, l-(2-r4-(aminomethyl,phenyl]ethyl]-2-;-p ropyl _ lH _ 
"udazo [4 . 5-c] quinoline-4-amine 

(61, 1- [2- [4- ( aminomethyl, phenyl] ethyl J -2-n-butyl-lH- 
imidazo [4 , 5-c] quinoline-4-amine 

l 2 L^ C 4 2 ?^ nm ^ 

imidazo [4, 5-c] quinoline-4-amine 

i! 3 H '"J!" (ai,dn0n,eth ^P h -yl ] ethyl] -2-ethoxymethyl-lH- 
im;Ldazof4. 5-c]qui„oli„e-4-amine - 

il 4 I '"I!" (amin0n,ethyl ^ he ^Jethyl]- 6 , 7, 8, 9-tetrahydro-lH- 
xnada2o[4,5-c]guinoline-4-amine 

T!i I 1 "!!"": ^^^'P^ylJethyl, -6,7 , 8, 9-tet:r a hydro- 2 - 
methyl-lH-imidazo (4 , 5-c] quinoline-4-anune 
(66) l-f2-[4-(aminomethyl,phenyl] e th y l]-2-ethyl- S .7,8,9- 
tetrahydro-lH-imidazo [4 , 5-c ] quinoline-4 -amine 

(67, 1- [2 - 14 - (amincmethyljphenyljethyl] -6, 7, 8. 9-tetrahydro-2-n- 
Propyl-iH- inii dazo[4,5-c] q uinoline-4-ami ne 

(68, l-I2-[4-(ami„omethyl,phex J yl]ethyl]- 2 - n - butyl . 6 , 7 , 8/9 . 

tetrahydro-lH-imidazo t 4,5-c] q uinoline-4-amine 

(69) l-[2-[4-(ami„omethyl,p h en y i,ethyl,-2 -cyclopropylmethyl- 

6 . 7 8 . 9-tetrahydro-lH-imidazo [4, 5-c] guinoline-4-amine 

(™) 1 -(2-[4-(aminomethyl,phenyl,ethyl]-2-ethoxymethyl-6,7,8,9- 
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tetrahydro-lH-lmldazo [4 . 5-c J quinoline-4-amine 

(71) l-(2-[4-(aminometJiyl)pheiiyl]ethyl]-1.6,7,8- 
tetrahydrocyclopentarbj imidazo [4, 5-d]pyridine-4-amine 

(72) 1- [2- [4- (ainlnomethyl)phenyl] ethyl] -1 ,6,7, fl-tetrahydro-2- 
me thylcyclopenta [b] imidazo f 4 , 5-d] pyridine-4-amine 

(73) l-[2-[4- (aminome thyl ) phenyl ] ethyl 1 -2 -ethyl -1,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridine -4 -amine ' 

(74) 1- [2- [4- (aminomethyl)phenyljethyl] -1, 6,7, 8-tetrahydro-2-n- 
propylcyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(75) 1- [2- [4- (aminome thyl) phenyl] ethyl] -2-n-butyl-l, 6, 7 , 8- 
tetrahydrocyclopenta [b] imidazo[4, 5-d]pyridine-4-amine 

(76) 1 - [ 2 - [ 4 - ( aminome thyl ) phenyl ] e thyl ] -2 - cycl opropylme thyl - 
1,6,7,8-tetrahydrocyclopenta [b]imidazo[4, 5-d]pyridine-4-amine 

(77) l-[2-t4-(aminomethyl)phenyl] ethyl] -2-ethoxymethyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(78) l-[2-t4-(aminomethyi)phenyl]ethyl]-l,6,7 / 8,9,10- 
hexahydrocyclohepta [b] imidazo [4, 5-d]pyridine-4-amine 

(79) l-[2 7 [4-( aminome thyl ) phenyl ] ethyl ]-l, 6,7,8,9,10 -hexahydro- 
2-methylcyclohepta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(80) l-(2-[4-(aminomethyl)phenyl]ethyl]-2-ethyl-l,6,7,8,9,10- 
hexahydrocyclohepta- [b] imidazo [4 , 5-d]pyridine-4 -amine 

(81) 1- [2- [4- (aminomethyl) phenyl] ethyl] -1, 6,7 , 8. 9,10-hexahydro- 
2- n -propylcyclohepta[b]imidazot4;5-d]pyridine-4-amine 

( 82 ) 1- [2- [4- (aminomethyl ) phenyl ] ethyl ] -2-n-butyl -1,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4, 5-d]pyridine-4-amine 

(83 ) 1- [2- [4- (aminomethyl ) phenyl] ethyl] -2-cyclopropylmethyl- 
1.6,7,8,9, 10-hexahydrocyclohepta [b] imidazo (4 , 5-d]pyridine-4- 
amine 

(84) 1- [2- [4- (aminomethyl)phenyl] ethyl] -2-ethoxymethyl- 
1.6,7,8 , 9, 10-hexahydrocyclohepta [b] imidazo [4, 5-d] pyridines- 
amine 

(85) 1- [2- (4-aminophenyl) ethyl] -lH-imidazo[4, 5-c] quinoline-4- 
amine 

(86) 1- [2- (4-aminophenyl ) ethyl] -2 -methyl-lH-imidazo [4, 5- 
c] quinoline-4 -amine 
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(87) l-r2-(4- a minpphenyl)ethyl]-2-etbyl-lH-imlc3azo[4.5- 
c] quinoline-4 -amine 

(88) 1- [2 - (4-amiaopheny!) ethyl] -2-n-propyl- 1H -imida 2 o [4,5- 
c] quinoline-4 -amine 

(89) l-t2-(4-aminophenyl)ethyl]-2-n-bu t yl-lH-imida2o[4,5- 
c J qutnoline-4 -amine 

(90) l-C2-(4-aminophenyl)ethylJ-2-cyclopropylmethyl-l H - 
imidazo[4 / 5-c]quinoline-4-amine 

(91) 1 -[2-(4-a n dnophenyl)ethyl]-2-ethoxy m e t hyl-lH-imida 2 or4 5- 
c]quinoline-4-amine ' 

(92) 1- [2- (4-aminophenyl) ethyl] -6, 7, 8, 9-tetrahydro-lH- 
imidazo [ 4 , 5-c] quinoline-4-amine 

(93) l-[2M4-aiiiinophenyl)ethyl]-6,7,8,9-tetrah y dro-2-inethyl-lH- 
imidazo [4 , 5-c] quinoline-4-amine 

(94) 1- [2- (4-aminophenyl) ethyl] -2-ethyl-6, 1, 8, 9-tetrahydro-lH- 
imidazo [4 , 5-c] quinoline-4 -amine 

(95) 1-12- (4-aminophenyl) ethyl] -6.7.8, 9-tetrahydro-2-n-propyl- 
lH-imidazo [4 , 5-c] quinoline-4 -amine 

(96) l-(2M4-aminophenyl)ethyl]-2-n-but y l-g,7,8,9-tetrahydro-lH- 
imidazo (4 , 5-c] quinoline-4-amine 

(97 ) 1- [2- (4-aminophenyl) ethyl] -2-cyclopropylaethyl-6. 7 ,8,9- 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4 -amine 

(98) l-r2-(4-aminophenyl)ethyl]-2'-ethoxym e thyl-6,7,8,9- 
tetrah y dro-lH-imida 2 ot4,5-c]quinoline-4-amine 

(99) 1- [2- (4-aminophenyl) ethyl] -1,6, 7,8- 

tetrahydrocyclopenta (b] imidazo [4 , 5-d] pyridine-4-amine 
( 10 0 ) 1- [2 - ( 4 -aminophenyl ) e thyl ] -1 , 6 , 7 , 8- te trahydro-2 - 
methylcyclopenta [b] imidazo [4 , 5-d] pyridine -4 -amine 

(101 ) 1- [ 2- (4-aminophenyl) ethyl] -2-ethyl-l ,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(102) l-[2- (4-aminophenyl) ethyl] -1,6,7, 8- te trahydro-2 -n- 
propylcyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(103) 1- [2- (4-aminophenyl) ethyl] -2-n-butyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [ 4 , 5-d]pyridine-4-amine 

(104) l-I2-(4-aminophenyl)ethyl]-2-cyclopropylmethyl-l, 6,7,8- 
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tetrahydrocyclopenta [b] imidazo [4 . 5-d]pyridine-4 -amine 

(105) 1- [2- (4-aminophenyl) ethyl] - 2 - e thoxymethyl-l, 6 7 8 - 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4 -amine ' 

(106) l-[2-(4-aminophenyl)ethyl]-i,6,7,8,9 < 10- 

hexabydrocycloh e pta[b]imidazo[4 > 5-d}pyridine-4-amine 

( 107 ) 1- [2- ( 4 -aminophenyl ) ethyl ] -1 . 6 , 7 , 8 , 9 , 10-hexahydro-2 - 
methylcyclohepta [bj imidazo [4 , 5-d]pyridine-4 -amine 

(108) l-t2-(4-aminophenyl)ethyl]-2-ethyl-l < 6,7,8,9,10- 
hexahydrocyclohepta[b]imidazot4,5-d]pyridi n e-4-amine 

(109) l-t2M4-aminophenyl)ethyl]-i #6 ,7,8,9,10-hexahydro-2-n- 
propylcycloheptarb]imidazo[4,5-d]pyridine-4-amine 

(110) 1- £2- (4-aminophenyl) ethyl] -2-n-butyl-l, 6, 7, 8 , 9 , 10- 
hexahydrocyclohepta [b] imidazo [4, S-d]pyr^^ 

(111) 1- [2- (4-aminophenyl) ethyl] -2-cyclopropylmethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridine-4- 



anune 



( 112 ) 1- [2 - ( 4-aminophenyl ) ethyl ] -2 -ethoxymethyl-1 , 6 , 7 , 8 , 9 , 10- 
hexahydrocyclohepta [b] imidazo [4, 5-d]pyridine-4-amine 

(113 ) N- [4- [2- (4-amino-lH-imidazo [4 , 5-cJ quinoline-1- 
yl)ethyl]phenyl] acetamide 

(114) N-[4-t2-(4-amino-2-methyl-lH-imidazo[4,5-c]quinoline-l- 
yl) ethyl] phenyl] acetamide 

(115) N- [4- [2- (4-amino-2-.ethyl-lrf-i mi dazo [4 . 5-c] quinoline-1- 
yl ) ethyl ] phenyl ] acetamide 

(116) N- [4- [2- (4-amino-2-n-propyl-l H -imidazo[4, 5-c]quinoline- 
yl) ethyl] phenyl] acetamide 

(117) N-(4-[2-(4-amino-2-n-butyl-lH-imidazo[4,5-c]quinoline-l 
yl) ethyl] phenyl] acetamide 

(118) N- [4- [2- (4-amino-2-cyclopropylmethyl-lH-imidazo [4,5- 
c ] quinoline-l-yl ) ethyl ] phenyl ) acetamide 

(119) N-[4-[2-(4-amino-2-ethoxymethyl-lH-imidazo[4,5- 
c] quinoline-l-yl) ethyljphenyl] acetamide 

(120) N- 14- [2- (4-amino-6, 7, 8, 9-tetrahydro-lH-imidazo [4, 5- 
c] quinoline-l-yl) ethyDphenyl] acetamide 

(121) N-(4-[2-(4-amino-6,7.8,9-tetrahydro-lH imidazo (4, 5- 
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cJquinoline-i-yDethyllphenyl] acetamide 
(122 , N- I4 - [2- (4-amino-2-ethyl-6, 7 . 8. 9-tetrahydro-lH- 
imidazo [4 , 5-cJquinoline-l-yi ) ethyl Jphenyl J acetamide 
(123 , N- [4 - [2- (4-amino-6, 7, 8 . 9-t et rai J ydro-2-n-propyl-l H - 
xmxda 2 o[4.5- C ]quinoli n e.l-yl)etl 1 yl]phenyl] acetamide 
(124) N- [4- [2- (4-amino-2-n-butyl-6, 7, 8 . 9-tetrahydro-lH- 
1 mxda 2 o[4,5-cJ q uinoli n e-l-yl)ethyl] P henyl] acetamide 

(125, N -I4-[2-(4-amino-2.cyclopropylmethyl- 6 ;7.8,9-tetrahydro- 
lH-imidazo [4 , 5-c] quinoline-l-yl ) ethyl Jphenyl ] acetamide 

(126, N- [4- [2- (4-amino-2-ethoxymethyl-6, 7, 8, 9-tetrahydro-lH- 
imidazo[4.5-c]quinolii 1 e-l-yl ) ethyl] P henyl] acetamide 

(127) N-[4-r2-(4-amino-l,6 f 7,8-tetrahydrocyclopenta 
tb]imida 2 o[4,5-d]pyridin-l-yl)ethyl] P h e nyl] acetamide 

(128) N-t4-[2-(4-amino-l,6,7,8-tetrahydro-2-methylcyclopenta 
[b] imidazo [4, 5-dJpyridin-l-yl) ethyl Jphenyl]" acetamide 

(129) N-[4-[2-(4-amino-2-ethyl-l / 6,7,8-tetrahydrocyclopenta 
fbJimidazot4,5-d]pyridin-l-yl)ethyl]phenyl] acetamide 

(130) N-t4it2-(4-amino-l / 6,7,8-tetrahydro-2-n-propylcyclopenta 
(bl imidazo [4,5-dJpyridin-l-yDethyllphenyl] acetamide 

(131) N- f4- [2- (4-amino-2-n-butyl-l, 6,7, 8-tetrahydro-2- 
cyclopenta [b] imidazo [4 , 5-dJpyridin-l-yl ) ethyl Jphenyl J acetamide 
(132, N- [4- [2- (4-amino-2-cyclopropylmethyl-l, 6,7,8- 

tetrahydrocycl 0 pe„tatbJi m idazot4,5-d]pyridin-l-yl, ethyl]phenylj 
acetamide 

(133, N-[4-[2-(4-amino-2-ethoxymethyl-l,6,7,8- 

tetr a hydrocyclopenta[b]imidazo[4,5-d] P yridin-l-yl,ethyl]phenyll 
acetamide 

(134 , N- [4- [2- (4-amino-l ,6,7,8.9, 10-hexahydrocyclohepta 
[b]imidazo t 4.5-d]pyridin-l-yl) et hyl]phenyl] acetamide 
(135, N-[4-[2-(4-amino-l,6,7,8,9,10-hexahydro-2- 

methylcyclohepta [b] imidazo [4 , 5-d] pyridin-1 -yl , ethyl Jphenyl] 

acetamide 

(136, N-[4-[2-(4-amino-2-ethyl-l, 6, 7, 8, 9, 10- 
hexahydrocyclohepta tbJimidazo[4,5-d]pyridin-l-yl, e thyl]phenyl] 
acetamide 
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i 137 ) N- [4- [2- {4-amino-l ,6,7,8,9. 10-hexahydro-2-n- 
propylcyclohepta [b] imidazo [4 , 5-djpyr±din-l-yl) etbyl]phenyl] 
acetamide 

(138) N- [4- [2- (4-amino-2-n-butyl-l ,6,7,8,9,10- 

hexabydrocyclohepta[b]i m idazo[4,5-d]pyridin-l-yl) et hyl]phenylJ 
acetamide 

(139) N- [4- [2- (4-amino-2-cyclopropylmethyl-l, 6,7, 8, 9, 10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d) pyridin-l-yl ) ethyl ] phenyl J 
acetamide 

(140 ) N- [4- [2- (4-amino-2-ethoxymethyl-l , 6 . 7 , 8 , 9 , 10- 

hex a h y drocyclohepta[b]imidazo[4,5-d]pyridin-l-yl, e thyl] P hei 1 yl) 
acetamide 

(141) l-[2-[4-(methylamino)phenyl]ethylJ-lH-imida2or4,5- 
c ] quinoline-4 -amine 

(142 ) 2-methyl-l- [2- [4- (me thylamino) phenyl /ethyl ] -1H- 
imidazo [4 , 5-c J quinoline-4 -amine 

(143) 2-ethyl-l-[2-[4-(methylamino)phenyl]ethyl]-lH-imidazot4,S- 
c] quinoline-4 -amine 

(144) (2-[4-(methylamino)phenyl]ethyl]-2-n-propyl-lH- 
imidazo [4 , 5-c)quinoline-4-amine 

(145) 2-n-butyl-l- (2- [4- (methylamino) phenyl J ethyl] -1H- 
imidazo (4 , 5-c] quinoline-4 -amine 

(146) 2-cyclopropylmethyl-l- [2- [i- (me thylamino) phenyl ] e thyl ] -1H- 
imidazoI4, 5-c]quinoline-4-amine 

(147) 2-ethoxymethyl-l- [2- [4- (methylamino)phenyl) ethyl] -1H- 
imidazo [4 , 5-c]quinoline-4-amine 

(148 ) 6, 7, 8,9-tetrahydro-l- (2- [4- (methylamino) phenyl] ethyl ] -1H- 
imidazo [4 , 5-c] quinoline-4-amine 

(149) 6,7,8,9 - tetrahydro-2 -methyl -1 - [ 2 - [ 4 - (methylamino ) 
Phenyl] ethyl] -lH-imidazo [4 , 5-c] quinoline-4 -amine 

(150) 2-ethyl-6, 7 , 8, 9-tetrahydro-l- [2- [4- (methylamino) 
Phenyl] ethyl] -lH-imidazo [4 , 5-c] quinoline-4-amine 

(151) 6, 7, 8. 9-tetrahydro-l- [2- [4- (methylamino) phenyl] ethyl] -2-n- 
propyl-lH-imidazo [4, 5-c] quinoline-4 -amine 

(152 ) 2-n-butyl-6 , 7, 8, 9-tetrahydro-l - [2- [4 - (methylamino) 
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phenyl ] ethyl J -lH-imidazo [4 , 5-c] quinoline-4 -amine 

(153) 2-cyclopropylinethyl-6, 7, 8 , 9-tetrahydro-l- [2- [4- 
<^ n c,p heny l )e%11 . lfl ^ oM ^ 

(154) 2-ethoxymetbyl-6. 7, 8, 9-tetrahydro-l- [2- [A- 
(*ethylamino>phenyl ] ethyl, -iH-imidazo [4 , 5-c] quinoline-4-amine 

(155) 1, 6, 7. 8-tetrahydro-l- [2- [4- (me thylamino ) phenyl J 
ethyl) cyclopenta [b] imidazo [4, 5-d]pyridine-4-amine 

(156) l'6.7,8-tetrahydr 0 -2-methyl-i- f 2-t4-(methylamino) 
phenyl] ethyl] cyclopenta [b] imidazo [ 4 , 5-d]pyridine-4 -amine 

(157) 2-ethyl-l, 6, 7 , 8-tetrahydro-l- [2- [4- (methylene-, 

phenyl]ethyl]<^clopenta[b]imida 20 [4,5-d]pyridine-4-amine 
(158, l f 6,7,8-tetrahydro-l-[2-r4-(methylamino,phenyl] ethyl]-2 
n-propylcyclopenta [b] imidazo [4 , 5-d]pyridine-4 -amine 

(159 ) 2-n-butyl-l, 6,7, 8-tetrahydro-l- f 2- [4- (methylamino) 
Phenyl Jethyl] cyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(160) 2-cyclopropylmethyl-l, 6,7, 8-tetrahydro-l- [2- [4- 

( me thylamino ) phenyl J ethyl] cyclopenta [b] imidazo [4 , 5-d) pyridine-4 
amine 



(161) 2-ethoxymethyl-l, 6, 7, 8-tetrahydro-l- [2- [4- (methylamino) 
Phenyl] ethyl] cyclopenta [b] imidazo [4, 5-d]pyridine-4-amine 

(162) 1,6,7,8,9, 10-hexahydro-l- [2- [4- (methylamino) 
Phenyl] ethyl] cyclohepta [bfimidazo [4 , 5-d] P yridine-4-amine 

(163) 1, 6,7, 8, 9, lO-hexahydro-2-methyl-l- [2- [4- (methylamino) 
Phenyl ] ethyl ] cyclohepta lb] imidazo [4 , 5-d]pyridine-4-amine 

(164) 2-ethyl-1.6,7,8,9,l0-hexahydro-l-t2-[4-(methylamino) 
Phenyl ] ethyl ] cyclohepta [b] imidazo [4 . 5-d] pyridine-4 -amine 

(165) 1 , 6. 7 , 8 , 9 . 10-hexahydro-l- [2- [4- (methylamino) phenyl] 
ethyl ) -2-n-propylcyclohepta [b] imidazo [4 . 5-d] pyridine- 4 -amine 

(166) 2-n-butyl-l,6,7,8,9,10-hexahydro-l- [ 2-[4-(methylamino) 
Phenyl] ethyl] cyclohepta [b] imidazo [4 . 5-d]pyridine-4-amine 

(167 ) 2-cyclopropylmethyl-l ,6,7,8,9, 10-hexahydro-l- [2 - [4- 

(methylami„o, P henyl] ethyl] cyclohepta [b] imidazo [4 , 5-d] pyridine-4- 
anune 



(168) 2-ethoxymethyl-l,6,7,8,9,10-hexahydro-l-[2- [ 4-methylami n o, 
Phenyl] ethyl] cyclohepta [b] imidazo [4, 5-d]pyridine-4-amine 
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• The novel 1- (substituted aryDaDcyl-lH-iaidazcpyridlne^- 
amne derivatives represented by general formula (I) above 
according to the invention may be produced by any of various 
different processes. As the fi rst fonn of a production procegs 
for the invention there may be mentioned the following 
production process which follows the method disclosed in 
Japanese Unexamined Patent Publication No. 3-206078 which 
production process allows synthesis of compounds of 'general 

Wh " eiD Rl 13 a *™» represented by SO^rV,- CONrV 
or NR R or a hydroxyl group and r' is a hydrogen atom, of which 
R is a lower alkyl group or benzyl group and R u is a lower 
alkyl group, benzyl group, lower alkanesulfonyl group, lower 
alkanoyl group or a substituted or unsubstituted benzenesulfonyl 
group . 

(II) (HI) (iv) 

<V) , (YD 



H^PlT-fF"^ R 4 (StSP 6, R Jl_£^-(CH^ (Step 7) 

tinr\ *_ H O 



(ni) 
f 



(Till) ° Ph 



(I) 
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"v.-/-" 



" R u - or 



a substituted or unsubstituted W-^aJ^^iT? " 
« W alky! ^ or benzyl group R - is . jj^ "'J*™ " " 
benryl group. lo^r altaesulfonyl group. ^ 
or a substitute or unsubstituted bin. ,T alka,loyl """P 
R' a" r' „>' substituted bensenesulfonyl group, and r' 

and soHd i'ines as' ^n^ ~~ * 

expounds represented by general formulas ,u, and ,m, as 
staring Aerials in tbe production process for dTL^LT 
are to™ compounds or co^erciaily available g-^JT^T 
tbelr production processes ar. disclosed in JourZlT ^"cinai 
Cbamstry. vol.18, p.726 (1975) and elsewhere »^=">al 

specifically, in step 1 , compound represented by general 
f.nml. (II, „y b. reacted in ^ ptesence > op * 

fusing nitric acid at from O'c to tbe reflux te^erature of tb. 
advent to obtain a cowound of general formula (III, 
react! Jt' ""P"""" 5 <* aaneral formula (III, M y ta 
reacted xn tbe presence or in tbe absence of an inert solvent 

btrw;"^"""™ 6 « cnloride usingT 

"ic nnosZ" ■ riyTr 6 P d ° SPh0 " S — 1 

= , f «• cblorjde or phosphorus pentachloride 

lo „ f " * reflUX " ° f "» «*~«. « obtain a 

compound of general formula (IV) 



(IX) 



wherein R tf. R >, m . n ^ y are ag 
UnL" tlG ! Pr ° CeSSeS WhiCh ^ diSCl ° sed in 

48 4 ™ Pat6nt PUbliCati0 » »• 2-6461. No . 62 - 11657 5, No. 59- 
48447 and No. 52-85137 and Journal of Medicinal Chemistry, 
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Vol.20, p. 1212 (1377), etc., may be reacted with a compound of 
general formula (IV) in an inert solvent such as N,N- 
dimethylformamide or methylene chloride in the presence or in 
the absence of a base such as triethylamine or potassium 
carbonate at from -10°C to the reflux temperature of the solvent, 
to obtain a confound of general formula (V) . 

In Step 4, the nitro group of the compound of general 
formula (V) may be reduced by an appropriate reduction method, 
for example a catalytic reduction method 'using a catalyst such 
as platinum, Raney nickel, palladium carbon, etc., a reduction 
method using nickel chloride and sodium borohydride or a 
reduction method using iron powder and hydrochloric acid, to 
obtain a compound of general formula (VI) . 

In Step 5, the conpound of general formula (VI) may be 
reacted with a trialkyl orthoester represented by the following 
general formula (X) 

R'ctOR), (X) 
wherein R represents a lower alkyl group and R 4 is as defined 
above, in the presence or in the absence of an acid catalyst 
such as hydrochloric acid or sulfuric acid and in the presence 
or in the absence of an inert solvent such as N,N- 
dimethylformamide or methylene chloride at from 0°C to 200°C, to 
obtain a confound of general formula (VII) (provided that when 
R 1 of general formula (VI) is a SOjNH, group, R l * represents a 
group SO,N=C(OR)R 4 due to the reaction conditions). However, 
depending on the compound, the reaction sometimes proceeds more 
slowly from the reaction intermediate between general formula 
(VI) and general formula (VII) which is represented by the 
j following general formula (XI) 




(XI) 



wherein R, R 1 ', R a , r\ r 4 , r', m , n , X and Y are as defined above, 
and in such cases the resulting intermediate (XI) may be reacted 
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•in the presence or in the ab« * 

toluenesulfonic acid and in JT* ^ Catal * st as p- 

Wt solvent such as n.U^t^^ZT " ^ ° f an 

toluene at fro, 0«C to 200«C toTt^ aCet0nitril « « 
formula (VTI) . 3 con *> ou nd of 

general 

f 0ITOla „„, "* COn!Pound »P«««.d by the foll„» ins 



R'COZ 

(XII) 



—» of a, solvent such Jn.ZZZflZl: * 

aeetonUril. or toXuene « fran 0 . c to 2 „ 0 . c 

;f toIBU1 . (m) (provided ^^v;^ 1 " a 

formula (VI) is a , , R of general 

As Jo^er aUer^tiTe ^ " Pr — • 9™up oof, . 
formula (VX, L^^^"^; ~* ° f ™ 
blowing- general fo 21t {x ?* rePr6Sented * ^ 



R ' C00H (XIII, 



- in the presence or J^ ZlZlVf ^ 
as N,N-dimethylformamide or methvl I ^ 
200* 'to obtain - ethylene chloride at from 0»C to 

w c Co obtain a compound of the Fr,n™ • 

or the followmg general formula (XIV) 




wherein R 1 ' represents a oroim nrn D « u .• 

<VI) is a hydroxyl grouD ' * ° f 96neral foraula 

n. X and Tare a s dT - ^ C "~ * 

»y be treated with a chit " 6 , ^ Which this 

general formula ^ "Tl T^" * ^ 3 «"~ ° f 
the compound of general f" T f l0rinatin ^ when R" of 

general formula (XIV, is a hydrogen atom or a 
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linear or branched alkyl group substituted with a lower alkoxy 
group, halogen atom or cyclic alkyl group, the compound of 
general formula (XIV) may be reacted directly with the 
chlorinating agent, and when R 4 of the confound of general 
formula (XIV) is a linear or branched alkyl group with one or 
more hydroxyl groups, it may be reacted with the chlorinating 
agent after protecting the hydroxyl group (s) with a protecting 
.group such as acetyl (in which case R 4 represents a linear or 
branched alkyl group having one or more hydroxyl groups 
protected with a protecting group such as acetyl). 

For the chlorinating reaction, a suitable chlorinating agent, 
for example phosphorus oxychloride, thionyl chloride, phosgene, 
oxalyl chloride or phosphorus pentachloride, etc. may be reacted 
therewith in the presence or in the absence of an inert solvent 
such as N,N-dimethylformamide or methylene chloride at from 0°C 
to the reflux temperature of the solvent, to obtain a conpound 
of general formula (VII) (provided that when R 4 of general 
formula (XIV) is a linear or branched alkyl group having one or 
more hydroxyl groups, R 4 represents a linear or branched alkyl 
group having one or more hydroxyl groups protected with a 
protecting group such as acetyl) . 

In Step 6, the compound of general formula (VII) and phenol 
may be reacted with an alkali such as sodium hydroxide or 
potassium hydroxide in the presence or in the absence of an 
inert solvent such as N,N-dimethylf ormamide or methylene 
chloride at from 0°C to 200°C to obtain a confound of general 
formula (VIII). 

In Step 7, the compound of general formula (VIII) may be 
reacted with ammonium acetate in the presence or in the absence 
of an inert solvent such as N,N-dimethylf ormamide or methylene 
chloride at from 0°C to 200°C to obtain a compound of general 
formula (I) . 

As the second form of the production process there may be 
mentioned the following production process. 
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wherein »» represents a lever alkyl group or benzyl ^ ^ 
« . R . R , R , R , m, n, X and r are as defined above 

Specifically, in Step 8 a confound of general formila {v , 
obtained by the first form described above and a dibenzylamine 
or N-lower alfcyl-N-benzylamine .ay be reacted in the presence or 
xn the absence of an inert solvent such as N, N -dimethylformamide 
or methylene chloride and in the presence or in the absence of a 
base such as triethylamine or potassium carbonate at from 0«C to 
200°C to obtain a compound of general formula (XV) . 

in Step 9, the nitro group of the compound of general 
formula (XV, may be reduced by an appropriate reduction method, 
for example a reduction method using nickel chloride and sodium 
borohydrxde or a reduction method using iron powder and 
hydrochloric acid, to obtain a compound of general formula (XVI, . 

In Step 10. the compound of general formula (XVI, may be 
reacted with a compound of general formula (X, , general formula 
(XII, or general formula (XIII, i„ the same manner as step 5 
above and under the same conditions, to obtain a compound of 
general formula (XVII, . 

In Step 11, the compound of general formula (XVII, may be 
subjected to debenzylation by an appropriate debenzylating 
reaction involving, for example, catalytic reduction using a 
catalyst such as palladium carbon or Penman's reagent in the 
Presence of a hydrogen donor such as ammonium formate or formic 
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acid, to obtain a compound of general formula (I) . 

As the third form of the production process there may be 
mentioned a process of producing a compound of general formula 
(I) wherein R 1 is a group represented by NR l0 R u and R u is a 
hydrogen atom. Specifically, it may be produced by hydrolysis 
of a compound of general formula (I) that can be obtained by the 
first form described above wherein R* is a group represented by 
NR"R U and R u is a lower alkanoyl group, in water or an alcoholic 
solvent such as methanol, ethanol, n-propanol, isopropanol, n- 
butanol, sec-butanol, tert-butanol , etc. or a mixture of water 
and an alcohol, using an acid such as hydrochloric acid or 
sulfuric acid or an alkali such as sodium hydroxide or potassium 
hydroxide in a range from room temperature to the reflux 
temperature of the solvent. 

The fourth form of the production process relates to a 
production process for a compound of general formula (I) wherein 
R l is a group represented by NR M R U and either R 1 " and R u is a 
hydrogen atom while the other is a hydrogen atom or a lower 
alkyl group. Specifically, a compound represented by the 
following general formula (XVIII) 

R* 
B \ I 

R* " , T\ (XVTII) 

where R 14 represents a lower alkyl group or benzyl group, R M 
represents a hydrogen atom or benzyl group, R 1 ' represents a 
hydrogen atom, lower alkyl group or benzyl group and R 1 , r\ r\ 
R , m, n, X and Y are as defined above, which can be obtained by 
the first or second form of the production process described 
above, may be debenzylated by catalytic reduction or the like 
using a catalyst such as palladium carbon or Perlman's reagent, 
in the presence of hydrogen or a hydrogen donor such as formic 
acid or ammonium formate, to obtain a compound of general 
formula (I). 

As the fifth form of the production process there may be 
mentioned the following production process. 
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(III) ' (H) n Nffl 1 

wherein R» represents a hydrogen atom or lower alkyl gr0 up, w 
represents an oxygen atom or sulfur atom, and R>, ^ ^ ?. „ 
n, X and Y are as defined above. R #. m 

Specifically i„ Step 12 a compound of general formula (XIX, 
which can be obtained by the third or fourth form of the 
production process described above may be reacted with an 
appropriate ureating agent or thioureating 'agent in the presence 
or in the absence of an inert solvent such as N.N- 
dimethylformamide, acetonitrile or toluene at from O'C to 200'C, 
to obtain a compound represented by general formula (XX) As 
examples of appropriate ureating agents there may be mentioned 
urea cyanic acid, sodium cyanate, potassium cyanate, urethane, 
alkylurethane and alkyl isocyanate, and as examples of 
thxoureating agents thereby be mentioned thiourethane 
alkyl thiourethane, alkylisothiocyaiiate , etc. 

As the sixth form of the production process there may be 
mentioned the following production process 

f f* 



cm) 



OPh 



(Step 14, x y m \> \,_y 



R»- 

NH, 

anil) 
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•wherein R\ r\ r\ r', m , n, X and Y are as defined above. 

Specifically, in Step 13 a compound of "general formula (XXI) 
that can be obtained by the first or second form of the 
production process described above may be reacted with an 
appropriate dehydrating agent at from 0 8 C to 200 a C to obtain a 
compound represented by general formula (XXII) . As examples of 
appropriate dehydrating agents there may be mentioned phosphorus 
oxychloride, thionyl chloride, diphosphorus pentaoxide, p- 
toluenesulfonyl chloride, methanesulfonyl chloride, N,N'- 
dicyclohexylcarbodiimide, acetic anhydride, tri fluoresce tic 
anhydride, etc. 

In step 14, the compound of general formula (XXII) may be 
reacted by the same method as in Step 7 above to obtain a 
compound represented by general formula (XXIII) . 

As the seventh form of the production process there may be 
mentioned the following production process. 

f r 



(niv) 



(step is) * tf-Ofy' 

GOV) 



8* R 2 

(ste^^^r^ ™f+^V 

R8 "wC (step 17) ^ ^<xx 

oi»r) cuni) 

wherein R M represents a lower alkyl group, and R J , R 1 , R 4 , r\ m. 
n, X and Y are as defined above. 

Specifically, in Step 15 a compound of general formula 

(XXIV) that can be obtained by the first form of the production 
process described above may be reacted by the same method as in 
Step 6 above to obtain a compound represented by general formula 

(XXV) , and in Step 16 the compound of general formula (XXV) may 
be reacted by the same method as in Step 7 above to obtain a 
compound represented by general formula (XXVI). 
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m step 17. the compound „£ general fom , 
reacted with an ,i cohol , uch ^ al , £on,ml » n»y be 

Presence „ f an appropriate!" " eth " 01 *" 

tenperature to the reflux ten* ► 3 rM9C £r °° roon 

abound represented by B Zl roLu^r'' " ^ 
of appropriate acid catalysts th~ ! ' ' ** ~™Pl« 

concentrated hydrochloride^ c 

thionyl chloride and alcohol ^""^ «="• 
A* the eighth £ llC 1 »" a ™g«n chloride. 



cnvni) nh, 

ana 



(Step 19) 



f 



D SM"^ R 4 W, I 



(ret) 



(mi) 



oeneral formula (XXIX) ° compound represented by 

^lll";^— — ral £ora ul. .xxzx, and 
the absence of a ba se l c h T"" 5 *" »™— ~ « *» 

Potassium carbonate etc and 8 ^-W-*". 
of an inert solvent such * as^j "^T " *" 

S "• N -Oimethyl£on M mide. an alcohol 
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Such as methanol, ethanol, etc. or methylene chloride in a range 
from 0°C to 200°C, to obtain a conqpound represented by general 
formula (XXX) . 

In Step 20 , the oxime group of the compound of general 
formula (XXX) may be reduced by catalytic reduction using an 
appropriate catalyst, to obtain a compound represented by 
general formula. (XXXI) . As examples of appropriate catalysts 
there may be mentioned platinum, Raney nickel, palladiiim carbon, 
etc., and the reaction may be carried out in a solvent of water 
or an alcoholic solvent such as methanol, ethanol, etc. or a 
mixture of water and an alcoholic solvent, in the presence or in 
the absence of ammonia water* or ammonia gas under temperature 
conditions of from room temperature to 200°C and in a pressure 
range of from normal pressure to 100 atmospheres. 

A medicinal agent having as an effective component a novel 
1- (substituted aryl)alkyl-lH-imida2opyridine-4-amine derivative 
represented by general formula (I) above produced in this 
fashion, or a pharmacologically acceptable salt thereof, is 
usually administered in the form of an oral preparation such as 
capsules, tablets, fine particles, granules, powder, syrup, etc. 
or a parenteral preparation such as an injection, suppository, 
eye drops, eye ointment, ear drops, external application, etc. 
These preparations can be~ 'produced by common methods with 
addition of pharmacologically and pharmaceutical^ acceptable 
additives. Specifically, for oral preparations and 
suppositories there may be used formulating components such as 
excipients (lactose, D-mannitol, corn starch, crystalline 
cellulose, etc.), disintegrating agents (carboxymethyl cellulose, 
carboxymethyl cellulose calcium, etc.), binding agents 
(hydroxypropyl cellulose, hydroxypropylmethyl cellulose, 
polyvinylpyrrolidone, etc.), lubricating agents '(magnesium 
stearate, talc, etc.), coating agents (hydroxypropylmethyl 
cellulose, white sugar, titanium oxide, etc.) and bases 
(polyethylene glycol, hard fat, etc.); for injections or eye 
drops and ear drops there may be used formulating components 
such as dissolving agents or dissolving aids which are either 
aqueous or can form preparations that dissolve upon use 
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glycerin, cotton f.hric. . tc . ); " macrogol. 

The dosage of the compounds for oatI» n i-. -> 
wiH depend on the s^ptoms of toe plZ, ZfV™ 0 "*'" 
dosage for edults is usuall, J£ Tx^o" .o" h 
oraU y and shoot 0.0X-S00 mg when aomL^ 

. [Examples J 

The present invention will now be explained by way of 
reference examples and examples which, however Ze Z I 
intended to restrict the invention. " "° W 

Reference Example 1 v 

2- U-dnethylandnCphenyl J ethy lamine -hydrochloride 
(1) N -t4-{cyanoinethyl)phenyl]fonnamide 

formic SOlUtl ° n ° f 71 * ° f aCetiC — 40 m of 

formxc acxd was stirred at 50V •> • 

of 4-aminoh™ i minutes, after which 20.0 g 

or 4 anunobenzyl cyanide was added while 

the mixture was further stirred It 5tir "ng on ice, and 

minutes a 70* tU !" ler t _ Stlrred at "om temperature for 30 

(melting point: 103 . 0-105. 0°C) . ■ 
(2)2-1 4- (methylamino, phenyl ] ethylamine • hydrochloride 
500 mI°of TT Si ° n ° f " • 8 9 ° f lithlUm alUminum h Vdride and 

mature to room temperature, a solution of l,. 3 „ o£ „., 4 . 

oruran was added dropwise over one hour. After 
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.stirring at room tenqperature for one hour, a mixed solution of 
60 ml of water and 120 ml of tetrahydrofuran was added dropwise. 
After adding 9.5 g of potassium carbonate, the mixture was 
stirred at room temperature for 14 hours. The insoluble portion 
was filtered off and washed with tetrahydrofuran and methylene 
chloride. The filtrate was dried, and then ethanolic hydrogen 
chloride was added to adjust the liquid to pH 2. The 
precipitated crystals were filtered off and washed with 
tetrahydrofuran to obtain 18.9 g of light brown crystals. 
Recrystallization from ethanol yielded light brown crystals with 
a melting point of 215. 0-220. 0°C. 
Elemental analysis: CjH^N, • 2HCL 
Calculated: C, 48.44; H, 7.23; N, 12.55 
Found: C, 48.39; H, 7.29; N, 12.59 

Reference Example 2 

2 - [ 4 - ( 2 -aminoe thyl ) phenyl ] -2 -methyl -1 , 3 -dioxolane 

( 1 ) N- [ 2 - [ 4 - { 2 -me thyl-1 , 3 -dioxolan-2 -yl ) phenyl ] ethyl ] 
tr i f luor oace tamide 

After dissolving 10.0 g of N- [2-(4-acetylphenyl) ethyl] 
trif luoroacetamide in 100 ml of toluene, 12.0 g of ethylene 
glycol and 0.4 g of p-toluenesulfonic acid* 111,0 were added and 
the mixture was refluxed-~for 15 hours using a Dean Stark 
apparatus. After cooling the reaction solution, it was washed 
with water and dewatered, and then the solvent was distilled off 
under reduced pressure to obtain 11.0 g of N- [2- [4- ( 2 -methyl - 
l,3-dioxolan-2-yl) phenyl] ethyl] trif luoroacetamide (melting 
point: 72.0-74.0°C) . 

(2) 2- [4- ( 2 -aminoethyl) phenyl] -2-methyl-l, 3-dioxolane 

After dissolving 11.0 g of N- [2- [4- (2-methyl-l, 3 -dioxolan- 
2 -yl) phenyl] ethyl] trif luoroacetamide in 30 ml of methanol, 20 
ml of a 10% sodium hydroxide aqueous solution was added and the 
mixture was stirred at room tenperature for 2 hours. After 
concentrating the reaction solution under reduced pressure, it 
was extracted with a mixed solution of methylene chloride and 
methanol (10:1) and dried, and then the solvent was distilled 
off under reduced pressure to obtain 7.20 g of a brown liquid. 
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Mass spectrum m/z: 207 (m*) 

7.18 (2H, d, J=8Hz), 7.41 (2H, d, J=8Hz) 
Reference Example 3 

(1) [1 N>Q , ?rST W i I *^ i " tiarlJ aCetamid -^drochloride 

To 10.0 g of r4-[2-(tert-butoxycarbonyla ra i„o,ethyl] 
acetophenone there were added 100 ml of 10% methanolic ammonia 
and 1 ml of Raney nickel, and the mixture was stirred for 48 
hours under a hydrogen atmosphere at 60"C, 80 atmospheres • After 
cooling the reaction solution, the catalyst was distilled off 
and the solution was concentrated under reduced pressure The 
resulting green liquid was dissolved in 70 ml of methylene 
chloride, and then 5.8 ml of triethylamine and 3.9 ml of acetic 
anhydride were added while stirring on ice, and stirring was 
continued ,for 30 minutes. After adding water and extracting 

22^7 Chl ° ride ' ^ SOlUti ° n concentrated 
under reduced pressure. The residue was washed with diethyl 

ether to obtain 9.30 g of N- t l- [4- [2- (tert-butoxycaxbonylamino, 
ethyl]phenyl]ethyl] acetaSdde (melting point: 138.0-140 0'C, 
(2) N-tl- [ 4-(2-aminoethyl,phenylJ eth yl] ace tamide- hydrochloride 

After dissolving 9.00 g of N- [l- [4 - [2- (tert- 
butoxycarbonylamino) ethyl] phenyl] ethyl] acetamide in 18 ml of 
methanol. 27 ml of 15% ethyl acetate-containing hydrogen 
chloride was added and the mixture was stirred at room 
temperature one hour. After concentrating the reaction solution 
under reduced pressure, 10 ml of isopropyl alcohol was added, 
the mixture was stirred on ice, and the precipitated crystals 

were Altered off to obtain 6.0 g of colorless crystals. 

Recrystallization from ethanol yielded colorless crystals with a 

melting point of 212 . 0-214 . 0°C. 

Elemental analysis: C^^o • HCL 

Calculated: C, 59.37; H, 7.89; N, 11.54 

Found: C, 59.25; H, 7.61; N, 11.48 
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Reference Example 4 

2- [4- (dibenzylamino) phenyl] ethylamine -hydrochloride 

(1) N- [ 2 - [ 4 - < dibenzylamino ) phenyl ] e thyl ] trifluoroacetamide 

To 1.00 g of N-[2M4-aminophenyl) ethyl] trifluoroacetamide 
there were added 600 mg of potassium carbonate, 10 ml of N,N- 
dimethylformamide and 1.1 ml of benzyl bromide, and the mixture 
was stirred at 50°C for one hour. After adding water and 
extracting with diethyl ether, the solution was dried and 
concentrated under reduced pressure. The residue was washed 
with isopropyl ether to obtain 1.10 g of N-[2-[4- 
(dibenzylamino)phenyl]ethylJ trifluoroacetamide (melting point: 
142. 0-144. 0°C) . 

(2) 2- [4- (dibenzylamino) phenyl] ethylamine -hydrochloride 

To 1.00 g of N-[2-[4-(dibenzylamino)p^ienyl]ethyl] 
trifluoroacetamide there were added 3 ml of methanol and 2 ml of 
a 10% sodium hydroxide aqueous solution, and the mixture was 
stirred at 60°C for 30 minutes. After concentrating the reaction 
solution under reduced pressure, water was added and the 
solution was extracted with methylene chloride and dried. 
Ethanolic hydrogen chloride was added to the methylene chloride 
layer, and after stirring on ice the precipitated crystals were 
filtered off to obtain l.*00 g of colorless crystals. 
Recrystallization from a mixed sblution of-methylene chloride 
and ethanol yielded colorless crystals with a melting point of 
168. 0-170. 0°C. 

Elemental analysis: C a H II N a *2HCl-l/4H 1 0 
Calculated: C, 67.09; H, 6.78; N, 7.11 
Found: C, 67.01; H, 6.81; N, 7.23 

Reference Example 5 

4- (2-aminoethyl) - a -methylbenzyl alcohol -hydrochloride 

After dissolving 10.0 g of 4- (2-azidoethyl) acetophenone in 
50 ml of methanol, 2.0 g of sodium borohydride was added and the 
mixture was stirred at room teiqperature for one hour. After 
concentrating the reaction solution under reduced pressure, 
water was added and the solution was extracted with diethyl 
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ether, dried and then concentrated under reduced pressure «. 

Zl?£2 l aint yellow liQUid - *~*~« ** iso i oT- The 

and Tr^T"- "* addiDS 21 - ? * ° f tripHenylpncsphine 

and a s »1 of water, the mixture was stirred at room texture 

reduced — «-tI- the reaction solutioTunder 

then e^anolxc hydrogen chloride was added prior to stirring on 
-e The precipitated crystals were filtered off to obtain 9 00 
9 ° f :° l0rleSS «- tals - Hecrystallization from ethanol^Llded 
colorless crystals with a melting point of 171. 0-172. O'C. 
Elemental analysis: C ie H u NO-HCl 
Calculated: C, 59.55; H, 8.00; N, 6.94 
Found: C, 59.29; H, 8.27; N, 6.85 

Reference Example 6 

4- (3 -aminopropyl ) benzenesulf onamide -hydrochloride 
( 1 ) N- (3 -phenylpropyl ) ace tamide 

To a solution of 1.00 g of 3 -phenylpropyl amine in 25 ml of 
pyridine there was added dropwise 3.8 ml of acetic anhydride 
while cooling on ice, and then the mixture was stirred at room 
temperature for one hour. The solvent was distilled off under 

adder? P ^ SSUre : 6thyl aC6tate *** 10% **«*l°ric acid were 
added to the residue, and-after adjusting the liquid to pH 3-4 
it was separated. After washing, the organic layer with water 
and then with saturated saline and dewatering. the solvent was 
distilled off under reduced pressure to obtain 6.20 g of N-(3- 
phenylpropyl ) acetamide . 

(2 J 4-[3-(acetylamino)propyl]benzene S ulfonyl chloride 

To a solution of 1.00 g of N- (3 -phenylpropyl ) acetamide in 
10 ml of methylene chloride there was added dropwise 3.40 g of 
chlorsulfonic acid while cooling on ice. after which the mixture 
was refluxed for one hour. The reaction mixture was poured into 
ice water, and the separated organic layer was washed with 
saturated saline. After dewatering the organic layer, the 
solvent was distilled off under reduced pressure to obtain 1.20 
g of 4-f3-(acetylamino)propyl]benzenesulfonyl chloride. 
(3) 4- [3- (acetylamino)propyl]benzenesulf onamide 

A mixture of 1.20 g of 4- [3- (acetylamino) propyl] 
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benzenesulfonyl chloride, 6 ml of tetrahydrofuran and 3.0 g of 
ammonia water was stirred at room temperature for 7 hours. 
After distilling off the solvent tinder reduced pressure and 
adding methanol to the residue, the insoluble portion was 
filtered off. The filtrate was concentrated to obtain 0.50 g of 
4- [3 - ( ace tylamino) propyl ] benzenesulf onamide. 
( 4 ) 4 - ( 3 -aminopropyl ) benzenesulf onamide • hydrochloride 
A mixture of 1.95 g of 4- [3- (acetylamino) propyl] 
benzenesulf onamide and 20 ml of 6 N hydrochloric acid was 
stirred at 110-120°C for 6 hours. The reaction mixture was 
concentrated under reduced pressure, and the residue was washed 
with ethanol to obtain 0.95 g of colorless crystals. 
NMR spectrum S (DMSO) ppm: 1.89{2H, quint, J=8Hz) , 2.74 (2K, t, 
J=8Hz), 2.80(2H, t, J=8Hz) , 7.20(2H, br-s) , 7.40(2H, d, J=8.5Hz), 
7.76(2H, d, J=:8.5Hz), 7.93(2H, br-s) 

Reference Example 7 

N- [4- (2-aminoethyl)phenyl]-4-methy Ibenzenesulf onamide 

(1) N-[2-(4-nitrophenyl)ethyl] trifluoroacetamide 

To a mixture of 5.00 g of 2- ( 4 -nitr ©phenyl) ethylamine* 
hydrochloride and 50 ml of methylene chloride there were added 
3.4 ml of triethylamine and 10.5 ml of trif luoroacetic anhydride 
while cooling on ice, ancTthe mixture was stirred at room 
temperature for 30 minutes. After concentrating the reaction 
mixture under reduced pressure and adding water to the residue, 
extraction was performed with methylene chloride. After washing 
the extract with saturated saline and dewatering, the solvent 
wis distilled off under reduced pressure to obtain 8.50 g of N- 
1 2 - ( 4-ni trophenyl ) ethyl ] trifluoroacetamide . 

(2) N-[2- (4-aminophenyl)ethyl] trifluoroacetamide 

After dissolving 36.3 g of N- [2- {4-ni trophenyl) ethyl] 
trifluoroacetamide in 180 ml of methanol, 1.8 g of 5% palladium- 
carbon was added and the solution was subjected to catalytic 
reduction at normal temperature and normal pressure for 17 hours. 
The catalyst was filtered off, and the filtrate was concentrated 
under reduced pressure to obtain 33.4 g of N-[2-(4- 
aminophenyl ) ethyl ] trifluoroacetamide . 
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•(3 ) N- [4- [2- (trif luoroacetylamino) ethyl] phenyl ]-4- 
me thy lbenzenesulf onamide 

To a mixture of 10.0 g of N- [2- (4-aminophenyl, ethyl J 
trifluoroaceta*ide, 50 ml of methylene chloride and 7. S ml of 
trxetbylamine there was added dropwise a 10-ml solution of 
methylene chloride containing 10.8 g of p-toluenesulfonyl 
chloride while stirring on ice, and the stirring was continued 
for one hour. Water was added to the reaction mixture, and the 

n p ;r;? crystais? were fntered ° ff *» obtai - * of n- 

14- 12- (trifluoroacetyland.no) ethyl]phenyl] -4- 
methylbenzenesulf onamide . 

(4) N-[4-(2-aininoethyl)phenyl]-4- m et±ylben Z ene S ulfonamid e 

A mixture of 13.4 g of N- [4- [2- (trifluoroacetylaminoj ethyl J 
phenyl]-4-methylhenzenesulfonamide, 130 ml of methanol and 80 ml 
of a 10% sodium hydroxide aqueous solution was stirred at room 
temperature for 30 minutes. After adding io% hydrochloric acid 
to the reaction mixture to adjust the liquid to pH 7, it was 
concentrated under reduced pressure. After adding ethanol to 
the residue and filtering off the insoluble portion, the 
filtrate was concentrated under reduced pressure to obtain 12.0 
g of a light yellow liquid. 

NMR spectrum S (DMSO) ppm: 2.33(3H, s) . 2.76(2H, t, J=8.5Hz). 

I'Ullu' I' J=8 - 5H2) ' 7 - e5(2H ' d ' J=8.5Hz), 7.10(2H. d, J=8.5Hz), 
7.34(2H, d, J=8Hz), 7.65(2H. d, ^SHz) , 8.40(2H, br-s) 

Reference Example 8 

4- (2-aminoethyl) -N-methylbenzenesulf onamide -hydrochloride 

(1) N-(2-phenylethyl)acetamide 

To a solution of 15.0 g of 2 -phenyl ethyl amine in 75 ml of 
pyridine there was added dropwise 12.8 ml of acetic anhydride 
while cooling on ice, and the mixture was stirred at room 
temperature for one hour. After concentrating the reaction 
mixture under reduced pressure and adding 10% hydrochloric acid 
to the residue to adjust the liquid to P H 3-4, extraction was 
performed with ethyl acetate. The extract was washed with water 
and then with saturated saline and dewatered, and the solvent 
was distilled off under reduced pressure to obtain 27.7 g of N- 
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• ( 2 -phenyle thyl ) acetamide . 

(2) 4-[2-(acetylamino)ethyl]benzenesulfonyl chloride 

To a mixed solution of 98.2 g of N- ( 2 -phenyl ethyl ) acetamide 
and 500 ml of methylene chloride there was added dropwise 362 g 
of chlorsiilfonic acid while cooling on ice. After refluxing for 
2 hours, the reaction solution was poured into ice water. The 
precipitated crystals were filtered off and then washed with 
water to obtain 88.3 g of 4- [2- (acetylamino) ethyl] 
benzene sulfonyl chloride. 

(3 ) 4- [2- (acetylamino) ethyl] -N-methylbenzenesulf onamide 

To a solution of 5.00 g of 4- [2- (acetylamino) ethyl] 
benzenesulfonyl ci\loride in 25 ml of tetrahydrofuran there was 
added at room temperature 14.8 g of a 40% methylamine aqueous 
solution. After refluxing for 5 hours, the mixture was 
concentrated under reduced pressure to obtain 5.90 g of 4- [2- 
(acetylamino) ethyl] -N-methylbenzenesulf onamide. 

(4) 4- (2-aminoetbyl) -N-methylbenzenesulf onamide •hydrochloride 

A mixture of 34.0 g of 4- [2- (acetylamino) ethyl] -N- 
methylbenzenesulfonamide and 170 ml of 6 N hydrochloric acid was 
stirred at 110°C for 5 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was washed 
with methanol to obtain 10.6 g of colorless crystals. 
NMR spectrum S (DMSO) ppffi: 2.42 (3H, s) , 3.02(2H, t, J=5Hz) , 

3.07(2H, t, J=5Hz), 7.40UH, br-S) , 7.57(2H, d, J=8Hz) , 7.74C2H, 
d, J=8Hz), 8.08(2H, br-s) 

Reference Example 9 

4- (2-aminoethyl) -N-propylbenzenesulf onamide 
( 1 ) N-propy 1 - 4 - [ 2 - ( t r i f luor oace ty 1 amino ) e thyl ] 
benzenesulf onamide 

To a solution of 13.4 g of 4- [2- (trif luoroacetylamino) 
ethyl] benzenesulfonyl chloride in 20 ml of tetrahydrofuran there 
was added 6.9 ml of propylamine while cooling on ice, and the 
mixture was stirred on ice for 3 hours. The reaction mixture 
was concentrated under reduced pressure, and water and methylene 
chloride were added to the residue. The precipitated crystals 
were filtered off to obtain 15.3 g of N-propyl-4- [2- 
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'( tri f luoroacetylamino) ethyl ] benzenesulf onamide . 
(2) 4- (2-aminoethyl)-N-propylbenzenesulfonamide 
To a solution of 15.3 g of N-propyl-4- [2- 

(trifluoroacetylamino)ethyl]benzenesulfonamide in 150 ml of 
methanol there was added at room temperature 92 ml of a 10% 
sodium hydroxide aqueous solution, and the mixture was stirred 
for 30 minutes.. After adding 10% hydrochloric acid to the 
reaction mixture to adjust the liquid to pH 7-8, it was 
concentrated under reduced pressure. After adding ethanol to 
the residue and filtering off the insoluble portion, the 
filtrate was concentrated under reduced pressure to obtain 12.7 
g of a colorless liquid. 

NMR spectrum S (DMSO) ppm: 0.80(3H, t, J=7Hz), 1.40(2H, sextet, 
J=7Hz), 2.70(2H, t, J=7Hz) , 2.97(2H, t, J=7.5H Z -), 3.09(2H, t. 
J=7.5Hz), 4.23{1H, br-s), 7.46(2H, d, J=8Hz) , 7.74f2H, d, J=8Hz) , 
7. 80-8. 00 (2H, br-s) 

Reference Example 10 

4 - ( 2 -aminoethyl ) -N, N-dimethylbenzenesul f onamide • hydrochloride 

(1) 4- [2- (acetylamino) ethyl] -N,N-dimethylbenzenesulf onamide 

To a solution of 5.00 g of 4- [2- (acetylamino) ethyl] 
benzenesulf onyl chloride in 25 ml of tetrahydrofuran there was 
added at room temperature- 17 .2 g of a 50% dimethylamine aqueous 
solution, and the mixture was refluxed for 5 hours. The 
reaction mixture was concentrated under reduced pressure to 
obtain 4.10 g of 4- [2- (acetylamino) ethyl] -N, N- 
dimethylbenzenesulf onamide . 

(2) 4-(2-aminoethyl)-N,N-dimethylbenzenesulfonamide. 
hydrochloride 

A mixture of 4.10 g of 4- [2- (acetylamino) ethyl] -N, N- 
dimethylbenzenesulfonamide and 40 ml of 6 N hydrochloric acid 
was stirred at 100°C for 6 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was washed 
with methanol to obtain 1.00 g of colorless crystals. 
NMR spectrum S (DMSO) ppm: 2.62(6H, s) , 3 . 01 (2H, t, J=8.5Hz), 

3-1K2H, t, J=8.5Hz), 7.54{2H. d. J=8Hz) , 7.70{2H, d, J=8Hz) . 
8.00(2H, br-s) 
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Reference Example 11 

2- ( 2-ami noe tbyl ) benzenesulf onamide 

(1) 5-bromo-2- [2- (trif luoroacetylamino) e thyl] benzenesulf onyl 
chloride 

To a solution of 15.5 g of N- [ 2 - ( 4-bromophenyl ) ethyl ] 
trif luoroacetamide in 45 ml of methylene chloride there was 
added 10 ml of chlorsulfonic acid while cooling on ice, and the 
mixture was refluxed for two days. After pouring the reaction 
mixture into ice water for separation, the organic layer was 
washed first with water and then with saturated saline. After 
dewatering the organic layer, the solvent was distilled off 
under reduced pressure. A mixture of n-hexane and ethyl acetate 
(6:1) was added to the residue, and the insoluble portion was 
filtered off. After concentrating the filtrate under reduced 
pressure, the residue was purified by column chromatography 
[silica gel, n-hexane/ethyl acetate (6:1)] to obtain 4.90 g of 
5-bromo-2- [2- (trif luoroacetylamino) ethyl] benzenesulf onyl 
chloride . 

(2 ) 5-bromo-2- [2- (trif luoroacetylamino) ethyl] benzenesulf onamide 

To a solution of 25.5 g of 5-bromo-2- [2- 
( trif luoroacetylamino) ethyl] benzenesulf onyl chloride in 38 ml of 
tetrahydrofuran there was-- added 45 ml of ammonia water while 
cooling on ice, and the mixture was stirred at room temperature 
for one hour. The reaction mixture was concentrated under 
reduced pressure, and the residue was washed with methylene 
chloride to obtain 22.0 g of 5-bromo-2- [2- 
(trif luoroacetylamino) ethyl] benzenesulf onamide. 

(3 ) 2- [2- (trif luoroacetylamino) ethyl] benzenesulf onamide 

A mixture of 12.0 g of 5-bromo-2- [2- 
( trif luoroacetylamino) ethyl] benzenesulf onamide, .120 ml of 
methanol and 1.2 g of 10% palladium-carbon was subjected to 
catalytic reduction at normal temperature and normal pressure 
for 4 hours. After filtering off the catalyst, the filtrate was 
concentrated under reduced pressure to obtain 11.0 g of 2- [2- 
( trif luoroacetylamino) ethyl ] benzenesulf onamide . 

(4) 2- ( 2 -aminoe thyl) benzenesulf onamide 

A mixture of 11.0 g of 2- [2- (trif luoroacetylamino) ethyl) 
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benzenesulfonamide, 110 ml of methanol and 66 ml of a 10% s «h- 
hydroxide aq ueous solution was stored at room t 
one hour. After adding 10% hydrochloric acid to the reaction 
mxture to adjust the liquid to p H 7-8, it was concentrated 
under reduced pressure. After adding ethanol to the residue and 
filtering off the insoluble portion, the filtrate was distilled 
off under reduced pressure to obtain 8.0 g of colorless crystals 
NMR spectrum S (DMSO) ppm: 3.10 (2H, t, J=7Hz) , 3.30 (2H, t 
J=7Hz), 7.43-7.47 (2H, m) , 7.50-7.60 (5H, m, , 7.90-7.93 (1H, m, 

Reference Example 12 

3 - ( 2-aminoethyl ) benzenesulf onamide 

(1) N- [2- (4-bromophenyl) ethylj trif luoroacetamide 

To a solution of 10.0 g of 2- (4-bromophenyl) ethylamine in 

100 ml of methylene chloride there was added 21 ml of 

trifluoroacetic anhydride while cooling on ice, and the mixture 
was stxrred at room temperature for 30 minutes. The reaction 
mixture was concentrated under reduced pressure and the residue 
was washed with isopropyl ether to obtain 13.7 g of N-[2-{4- 
bromophenyl ) ethyl ] trif luoroacetamide . 

(2) 2-bromo-5-[2-(trifluoroacetylamino)ethyl] benzenesulf onyl 
chloride 

To a solution of 15 /3 g of N-[2-(4- 
bromophenyl) ethyl] trif luoroacetamide in 45 ml of methylene 
chloride there was added 10 ml of chlorsulf onic acid while 
cooling on ice, and the mixture was refluxed for two days. 
After pouring the reaction mixture into ice water for separation, 
the organic layer was washed first with water and then with 
saturated saline. After dewatering the organic layer, the 
solvent was distilled off under reduced pressure. The residue 
was washed with a mixed solution of n-hexane and ethyl acetate 
(6:1) to obtain 8.20 g of 2-bromo-5- [2- 
( trif luoroacetylamino) ethyl ) benzenesulf onyl chloride . 
(3) 2-bromo-5- [2- (trifluoroacetylamino) ethyljbenzenesulf onamide 

To a solution of 8.20 g of 2-bromo-5- [2- 
( trif luoroacetylamino) ethyl] benzenesulf onyl chloride in 12 ml of 
tetrahydrofuran there was added 14.4. ml of ammonia water while 
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cooling on ice, and the mixture was stirred at room temperature 
for one hour. The reaction mixture was concentrated under 
reduced pressure, and the residue was washed with ethanol to 
obtain 5.30 g of 2-bromo-5-[2- (trifluoroacetylami.no) ethyl] 
benzenesulf onamide . 

» 

(4) 3- [2- (trifluoroacetylandno)ethyl]ben2enesulfonamide 

A mixture of 5.30 g of 2-bromo-5- [2- (trifluoroacetyl amino) 
ethyl] benzenesulf onamide, 50 ml of methanol and 0.5 g of 10% 
palladium-carbon was subjected to catalytic reduction at normal 
temperature and normal pressure for 11 hours. After filtering 
off the catalyst, the filtrated was concentrated under reduced 
pressure to obtain 4.00 g of 3- [2- (trifluoroacetylamino) ethyl] 
benzenesulf onamide . 

( 5 ) 3 - { 2 -aminoethyl ) benzenesulf onamide 

A mixture of 4.00 g of 3- [2- (trifluoroacetylamino) ethyl] 
benzenesulf onamide, 40 ml of methanol and 24 ml of a 10% sodium 
hydroxide aqueous solution was stirred at room temperature for 3 
hours. After adding 10% hydrochloric acid to the reaction 
mixture to adjust the liquid to pH 7-8, it was concentrated 
under reduced pressure. After adding ethanol to the residue and 
filtering off the insoluble portion, the filtrate was 
concentrated under reduced pressure to obtain 4.30 g of 
colorless crystals. 

NMR spectrum S (DMSO) ppm: 2.98C2H, t, J=8Hz), 3.08(2H, t, 
J=8Hz), 7.25(2H, br-s) , 7 . 48-7 . 58 {2H, m) , 7.70-7 .78 (2H, m) , 
7.81 (2H, br-s) 

Reference Example 13 

4- [2- [ (2-chloro-3-nitroquinolin-4-yl) amino ] ethyl ]benz amide 

To a solution of 8.03 g of 2 , 4-dichloro-3-nitroquinoline 
and 18.5 ml of triethylamine in N , N- dimethyl f ormamide there was 
added 4.35 g of 4- (2-aminoethyl)benzamide while stirring on ice, 
and the mixture was further stirred on ice for 5 hours. After 
adding water and 10% hydrochloric acid to the reaction solution 
to adjust the liquid to pH 8, extraction was performed with 
ethyl acetate. The organic layer was washed with saturated 
saline and then dewatered, and the solvent was distilled off 
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under reduced pressure. The residue was washed with isopropyl 
ether to obtain 5.89 » of brown crystals. Recrystallizatior 
from ethanol yielded yellowish brown prism crystals with a 
melting point of 217. 5-218. 5°C. 
Elemental analysis: C W H U C1N 4 0 1 
Calculated: C, 58.31; H, 4.08; N, 15.11 
Found: C, 58.32; H, 3.88; N, 15.04 

The compounds for. Reference Examples 14-46 listed in Tables 
1 to 9 were obtained according to the method of Reference 
Example 13 . 



- 40 - 



Table 1 






8T 


( recxys tallica tion 
solvent) 


Elemental analysis 


Ref . 
Ex.14 


CONHHe 


yellowish brown 
crystals 
(EtGH) 
np: 194. 0-196. 0*C 


C^CIH.O. 
Calc: C59.30; H,4.4S; H.14.56 
Found: C, 59.30; R.4 59< M 14 29 


Ref. 
Ex.15 


OH 


yellowish brown 
crystals 
(AcOBt) 
up: 140. 0-145. 0*C, 


c^.cin.o, 

Calc: C59.40; H,4.l6; N,12.22 
Pound: C. 59.32: H 3 S3 • m 15 nn 


Ref. 
Ex. 16 


CO,Et 


orange needle- lUce 
crystals 
(BtQH) 
mo: 122. 0-124. 0*C 


C^.CIN^ 
ta * c " v.,ow.uo; n»4.34/ If, lis. 51 
Pound: C60.15; H,4.32; N,10.56 


Ref. 
Ex.17 


CM. 


yellow crystals 
mo: 122. 5-123. 0'C 


«» C^ClNjO, 
caic. C,bQ.95; K, 4.87; N, 10.15 
Found: C, 60.83; H,4.77; N,10.19 


Ref. 
Ex.18 


SOjNH, 


yellow crystals 

\ Llflf IljU | 

np: 199. 5-201. 5°C 


C^ClH.O.S 
Calc: C, 50.19; H,3.72; N r 13.77 
Pound: C, 49.99; H,3.56; N,13.48 


Ref. 


SOjNHMe 


yellow noedle-like 
crystals 
(CH,CN) 
np: 178. 0-179. 0*C 


C, V H I ,C1M I 0 4 S 
Calc: C, 51.37; H,4.07; N,13.31 
Found: C, 51.46; H,3.96; N,13.47 


Ref. 
Ex.20 


SOjNHEt 


light yellow needle- 
like crystals 
(KtOH) 
np: 183. 0-184. 5*C 


Calc: C.52.47; H,4.40; N, 12.88 
Pound: C, 52.78; H.4.34; N.12.77 


Ref. 
Ex.21 


SC^NH-n-Pr 


brown needle- like 
crystals 
(iso-PrOH) 
op? 136. 0-137. 5°C ' 


C^.CIN.O.S 
Calc: C,53.51; H,4.71; N,12.48 
Found: C,53.80; H,4.70; N, 12 ,63 


Ref. 
Ex.22 


SC^NMe, 


yellow needle-like 
crystals 
(CH,ai) 
no: 162. 0-163. 0*C 


C if H lt ClN # O i S 
Calc: C52.47; H.4.40; N, 12.88 
Found: C, 52.57; H,4.30; N,13.13 


Raf . 
Ex.23 


CH,OH 


yellow crystals 

(iso-PrOH) 
no: 169. 0-171. 0 # C 


Calc: C, 60.42; K,4.51; N,11.74 
Found: C, 60.72; H,4.23; N» 11.71 


Ref. 
Ex.24 


NHHs 


yellow crystals 
(DMP-H,0) 
mpz 210.5-213.0°C 


C lf H„ClN t O t S 
Calc: C, 51.37; H,4.07; 11,13.31 
Found: C, 51.39; H.4.02; N.13.14 


Ref. 
Ex.25 


NHAC 


yellow crystals 
(BtOH) 
wp: 190. 0-191. 5°C 


C^CIN.O 
Calc: C. 59.30; H,4.45; N,14.56 
Found: C. 59.28; H,4.37; N,14.59 
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Table 2 



oic 



Ref . 


R" 


Properties 
(recrys t alligation 
solvent; 


Elemental analysis — 


Ex.26 
Ref. 


NHMe 


yellow prism crystals 
(AcOEt) 
- mp: 146.5-147. W 


C. JL,C1N O 
Pound: C.60.75; H.4.69; H.15.66 


Ex.27 


CHMeNHAc 


yellow crystals 
(AcOBt) 
np; 192. 5-194. 0»c 


Calc.: C.61.fe?*£%% s . HU« 
Found: C,61.Q g ; bJ.H; jjjfjj 



Table 3 



Ref. 




Properties 
(recrys tallization 
solvent; 


Elemental analysis 


Ex.28 
Ref. 


S W 


yellow crystals 
(HeOH) 
mp: 194. 0-196. Q*C 


C tT H tf ClN,O.S 
Calc.: C49.69; H,4.66; N.13.64 
Pound: C49.55; H.4.76; N.13.52 


Ex.29 
Ref. 


CH,OH 


yellow crystals 
Uso-PrOH) 
PPJ 149. 5-151. OT 


Calc : C^^V^H^sV; N,11.61 
Pound: C59.65; H,5.38; N.11.53 


Ex.30 
Ref. 


NHMs 


yellow crystals 
(AcOEt-iso-Pr,0) 
gp: 176. 5-177. 5»C 


Calc.: C50.S8; H,4.9B; N,13.19 
Pound: C50.89; H.4.97; N.13.04 


Ex.31 
Ref. 


NHAC 
~~ NHMe 


yellow prism crystals 
(AcOEt) 
TO: 187. 5-188. 5»C 


C^CIN/}, 
Calc: C58.69; H,5.44; N,14.41 
Pound: C, 58.64; H.5.45; M.14.30 


Ex.32 
Ref. 




yexj.owisn brown 
needle-like crystals 
(AcOEt) 
mp: 146. 5-148. 0°C 


C^CIN.O, 
Calc : C59.91; B.sMt N,15.53 
Pound: C59.86; H,5.73; N,15.59 


Ex.33 


CHMeNHAc 


yellow crystals 
(AcOEt) 
bp: 170. 0-174. 0°C 


C^H^CIN.O. 
Calc: C, 60.50; H,6.04; N,13.44 
Pound; C, 60.39; H.6.10; N,13.24 
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Table 4 



--oic 





R* 




( reczys talliza tion 
solvent) 


Elemental analysis 


Ref . 
Ex.34 


o-SOjNH, 


B 


yellow needle-like 
crystals 
ICHjCN) 
mp: 232. 0-233. O^C 


Calc: C50.19; B,3.72; N,13.77 
Pound: C50.19; H,3.55; N.13.72 


Ref. 
Ex.35 




B 


yellowish brown 
crystals 
(CH,CN) 
op: 225. 5-226. 5 # C 


C^.CIH.O.S 
Calc: C50.19; B,3.72; N,13.77 
Found: C, 50.11; B,3.55; N,13.55 


Ref. 
Ex. 36 


P-SOjNH, 


Me 


yellowish brown 
crystals 
(BtOH) 
mp: 235.5-237.0^ 


cy^cwAs 

Calc: C51.37; B,4.07; N,13.31 
Pound:. C, 51. 49; H,4.07; N,13.03 


Ref. 
Ex.37 


p-SOjNH, 


OHe 


yellowish brown 
needle-lixe crystals 

(EtOB) 
mp: 238. 0-239. 5*C 


>>C lf H, t ClN 4 0,S 
Calc: C, 49.49; B,3.92; N, 12.82 
Pound: C, 49.44; B,3.79; N,12.90 


Ref. 
Ex.30 


p-SOjNH, 


CI 


yellow crystals 
(EtOB) 
mp: 236. 0-237. 0*C 


C^.Cl^O.S 
Calc: C46.27; B,3.20; N,12.70 
Found: C, 46.29; B.3.07; N.12.54 



Table 5 

: ccc 





Properties 
( recrys tallization 
solvent? 


Elemental analysis 


Ref. 
Ex.39 


yellow crystals 
(BtOH) 
mp: 196. 5-197. 5°C 


C^Cl^O.S, 
Calc: C.43.64; H,3.17; N,13.57 
Pound: C,43.75; H,3.06; N,13.33 
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Table 6 






n 


(recrvetalli ration 
solvent) 


Elemental analysis 


Ref . 
Ex.40 


1 


yellow needle-like 
crystals 

(EtOH) 
mpt 212.0-213.0*0, 
decomposition 


? UC ; : S'ie\ 9 .' H ' S - 34; »' U -™ 
Found.- C49.18; H,3.26; W,14.33 


Ref. 
Ex.41 


3 


yellow plate crystal* 
(CHjCN) 
mo: 215. 0-216. 0T 


Calc.: C51.J7; H,4.07; K,13.31 
Pound: C51.25; H.4.09; N,13.02 



Table 7 



HjNCjS 



-NH 





Properties 
(recrystallization 
solvent} 


Elemental analysis 


Ref. 
Ex.42 


yellow crystals 
(MeOH) 
mpr 216. 0-217. 0*C 


Calc: C48.iT; H,4.32; N,14.12 
Pound: C,48.29; H,4.20; N,14.10 
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Table 6 



Properties 



Re£. 
Ex.43 



NHTs 



yellowish brown liquid 
RMR spectrum S (EMSO-dJ ppm: 2.32(3H, s) , 2.84 (2H, t, 
J»8Hz), 3.28(2H, q, J-8Hz), 6.99(2H, 'd, J«8.5Hz), 7.07(2H, 
d, J«8.5Hz), 7.27(2H, d, J-8Hz), 7.58<2H, d, J-8Hz), 7.60- 
7.65(1H, m), 7.80-7.85(3H, m) , 8.36(1H, d, J«8.5Hx), 
9.58 (IB, s) 

IR spectrum V(liq) cm* 1 : 3416, 1528, 1160 



Raf . 
Ex.44 



NBn, 



reddish brown liquid 

HMR spectrum 8 (CDC1,) ppm: 2.89(2H, t, J-6.5Hz), 3.6K2H, 
q, J-6.5HZ), 4.66(4H, s) , 5.84 (1H, t, J-6.5Hx), 6.73 (2H. d, 
J*8Hz), 7.04<2H, d, J«8Hz), 7.2O-7.35U0H, m) , 7.40<1H, t, 
J-8Hz), 7.6K1B, d, J-8Hz), 7.71(1H, t, J-8Hz) , 7.89 (1H, d, 
J-8Hx) 

Moss spectrum m/z: 522, 524(3:1, M*) 



IR spectrum V(liq) 



3416, 1522 



Ref . 
Ex.45 



yellow crystals 
NMR spectrum S (CDCl,) ppm: 1.50(3H, d, J-6Hz) , 3.00(2H, t, 
J-7Hz), 3.73(2H, q, J-7H2) , 4.92(1H, q, J-6Hz), 5.86(1H, s), 
2-?2 ( ?I *: J-8HZ), 7.38(2H, d, J-BHz) , 7.45-7.50(lH, m) , 
7.65-7.75(2H, m) , 7.89(1H, d, J-8.5Hz) 

IR spectrum V(KBr) cm" 1 : 3424, 1516, 1364 

Mass spectrum m/z: 370, 372(3:1, M*> 
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Tabltt 9 



Ref. 
Ex.46 



orange liquid 



IR spectrum V(liq) on': 3392, 1522 

Haas apectrxm m/g- 512. snp.T ( 



Reference Example 47 

N- [4- [2- [ (2-chloro-3-nitroquinolin-4-yl) ami-no] ethyl ] phenyl ] -N- 
methylacetamide 

To 2.59 g of 2-chloro-N- [2- [4- (methylamino) phenyl] ethylJ-3- 
nitroguinoline-4-amine there were added 26 ml of pyridine and 
6.9 ml of acetic anhydride, and the mixture was stirred at room 
temperature for 1.5 hours. The solvent was distilled off under 
reduced pressure and the residue was washed with isopropyl ether 

ethalT- 2 ;IV ° f yell °-- CrYStalS - Rec ^talii 2 ation from 
ethanol yxelded yellow prism crystals with a melting point of 
176. 5-177. 0°C. 

Elemental analysis: C^ClN.O, 
Calculated: C, 60.23; H, 4.80; N, 14.05 
Found: C, 60.28; H, 4.70; N, 14.01 

The compound for Reference Example 48 listed in Table 10 was 
obtained by the same method as Reference Example 47. 



Table 10 



AcMeN 



OX 
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(recrystallixation 
solvent} 


Elemental analysis 


Ret. 
Ex.48 


yellow prism crystals 

(THP) 
no: 171. 0-172. 5*C 


C^ClWO 
Calc: C39.63; H.3.73; R,13.91 
Found: C.59.50; H,5.63, K,13.93 



Reference Example 49 

2-chloro-5 ,6,7, 8-tetrafaydro-N- [2- [4- (N-methylbenzylamino) phenyl] 
ethyl] -3-nitroquinoline-4-amine 

To a suspension of 36.8 g of 2-chloro-5, 6,7, 8-tetrahydro-N- 
[2-[4-(methylamino)phenyl]ethyl].3-nitroguinoline-4-and 14.1 
g of potassium carbonate and 370 ml of N,N-dimetbylformamide 
there was added dropwise 12.4 ml of benzyl bromide at room 
temperature while stirring. After stirring at room temperature 
for 14 hours, the reaction mixture was added to ice water and 
extracted with methylene chloride. The extract was washed with 
water and then 'dewatered and concentrated under reduced pressure. 
The residue was purified by column chromatography [silica gel, 
methylene chloride/n-hexane (1:1)] to obtain 41.9 g of a red 
liquid. 

IR spectrum v(liq) cm" 1 : 3432, 1580, 1522 
Mass spectrum m/z : 450, 452 <M\ 3:1), 210 (BP) 

NMR spectrum S (CDCl,) ppm : 1. 65-1 . 80 (4H, m) , 2 . 02-2 . 15 (2H, m) , 
2.70-2.85{4H, m) , 3.03(3H, s) , 3.30(2H, q, J=6Hz) , 4.33(1H, br- 
s), 4.53 (2H, s), 6.71(2H,-d, J=8.5Hz), 7.01(2H, d, J=8.5Hz), 
7.15-7.38(5H, m) , 7.22(2H, d, J=7.5Hz), 7.24(1H, t, J=7.5Hz), 
7.3K2H, t, J=7.5Hz) 

Reference Example 50 

N- [ 4 - [ 2 - [ { 2 -dibenzylamino-3 -ni troquinolin-4 -yl ) amino ] ethyl ] 
phenyl ] ace tamide 

A mixture of 5.75 g of N- [4- [2- [ (3-amino-2-chloroquinolin- 
4-yl) amino] ethyl ] phenyl ]acetamide and 11.9 ml of dibenzylamine 
was stirred at 100°C for 10 hours. Water and 10% hydrochloric 
acid were added to the reaction mixture, the precipitate was 
filtered off, and the mother liquor was extracted with methylene 
chloride. The extract was washed with water and then dewatered, 
and the solvent was distilled off. The resulting reddish orange 
oily residue was purified by column chromatography [silica gel. 
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IR spectrum v{liq) cm* 1 : 3320, 1668, 1522 

NMR spectrum S (CDCl,) pp m : 2 . 15{3H , s) , 2.88(2H, t, J=7H 2 , 
4.03(2H, q, J=7 Hz, , 4.50<4H, s) , 7 . 00-7 . 30 (13H, » , 7.42(2H, d 
J=8H2), 7.50-7.60(3H, a), 7.92 <1H, d, J=8H 2 ) 

The compounds for Reference Examples 51-54 listed in Tables 
11 and 12 were obtained by the same method as Reference Example 
50. 



Table II 



HCMtHC 



apcrties 



Ref. 
Ex.51 



reddish orange liouid — 

IR spectrum V(liq) can* 1 : 3352, 1526 
Mass spectrum m/z: 532 (W) 



— Table 12 




NO, 





R 1 


n 




Ref. 
Ex.52 


NHAc 


2 


Properties 

orange liquid " " " 

NMR spectrum 6 (CDCl,) ppm: 1.65-1. 85 (4H. m) , 

I'll 22' B) * 2 - 30 - 2 -50{2H, m). 2.60-2 .75<2H, m) , 

«i 77 i 2 ?ii?4 Ja7H2K 3 - 45 «2H, td. J-7, 6Hr), 4.34<4H, 

7.30(10H, m), 7.4K2H, d, J=8.5Hz) 

IR spectrum V (liq) cm' 1 : 3316, 1670. 1518 


Ref. 
Ex;53 


SO,HH, 


1 


reddish orange liquid ' 

NMR spectrum 8 (DKSO-d.) ppm: 1.95-2 .05 C2H. m) , 

7 t :7272?V;- l £Z>- 30(l2H ' 0 '' 7 - 38(2H - d - *-<»*>> 

IR spectrum V(ljq) cm' 1 : 3352. 1560, 1336 


Ref. 
Ex.54 


HBn, 


1 


reddish orange liquid " 
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© © 



• 






HKR *p«ctrum 3 (CDC1,) ppm: 2.04 (2H, quintet, 
J-7.5HX), 2.75 <2H, t, J-7Hx) , 2.76<2H, t, J-7.5H*) 
3.08C2H, t, J-7.SHX), 3.69<2H, q, J-7Hx), 4.40<4H, 
«), 4.63(4H, »), 6.68(2H, d, J-8.5H*), 6.99<2H, d, 
J-8.5HX). 7.12(4H, d, J-8Hz), 7.20-7.30 (12H. m) . 
7.32 (4H, t, J-8Hx) " ' 

2R epectrum V(Xiq) cm* 1 : 3344, 1522 
Mass spectrum m/xr mt#) 



Reference Example 55 

4- [2- [ (2-N-methylbenzylamino-3 -nitroquinplin-4-yl) amino] ethyl J 
benzenesulfonamide 

After dissolving 2.41 g of 4-T2-[ (2-chloro-3-nitroquinolin- 
4 -yl) amino] ethyl] benzenesulfonamide in 7.6 ml of N- 
methylbenzylamine, the solution was stirred at 100°C for one hour. 
After cooling the reaction mixture to room temperature, 5% 
hydrochloric acid was added and extraction was performed with 
methylene chloride. After washing the extract first with water 
and then with saturated saline and dewatering, the solvent was 
distilled off under reduced pressure. The residue was purified 
by column chromatography [silica gel, methylene chloride/ethanol 
(50:1-40:1)] to obtain 2.34 g of reddish orange crystals. 
Recrystallization from methanol yielded reddish orange crystals 
with a melting point of 156. 0-157 . 5°C. 
Elemental analysis: (^H^O^S 
Calculated: C, 65.05; H, 5.90; N ; 15.17 
Found: C, 64.81; H, 5.91; N, 14.90 

Reference Example 56 

4- [2- [ (3-amino-2-chloroquinolin-4-yl) amino] ethyl] benzamide 

After dissolving 2.05 g of nickel chloride- 61^0 in 32 ml of 
methanol and adding 1.18 g of sodium borohydride at room 
temperature, an N,N-dimethylf ormamide solution containing 6.41 g 
of 4- [2- [ (2-chloro-3-nitroquinolin-4-yl) amino] ethyl] benzamide 
was added. Next, 0.65 g of sodium borohydride was gradually 
added. After filtering off the insoluble portion, the solvent 
was distilled off under reduced pressure and a mixed solution of 
water, ethyl acetate and methanol was added to the obtained 
residue prior to extraction. After washing the organic layer 
with saturated saline and dewatering, the solvent was distilled 
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off under reduced pressure. The residue was purified by column 
chromatography [silica gel, methylene chloride/me thanol (30-1- 
10:1)] to obtain 2.88 g of light brown crystals. 
Recrystallization from ethanol yielded light yellow crystals 
with a melting point of 220.0-220. 5°C. 
Elemental analysis: C„H„ClN 4 0 
Calculated: C, 63.44; H, 5.03; N, 16.44 
Found: C, 63.28; H, 4.93; N, 16.24 

The compounds for Reference Examples 57-94 listed in Tables 
13 to 25 were obtained by the same method as Reference Example 
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Table 13 



ox 





? 


Properties 
( r ecrvs tallixa ti on 
solvent) 


Elemental analysis 


Ref . 
Ex.57 


CGNHHe 


light green crystals 

(BtOH) 
mp: 148. 0-150. 0*C 


c^cin.o 

Calc: C64.31; H,5.40; N,15.79 
Pound: C64.39; H,5.41; N,15.97 


Ref. 
Ex.58 


OH 


faint brown crystals 
(AcOEt) 
mp: 218. 0-220. 0*C 


Calc: C, 65. 07; H,5.14; N,13.39 
Pound: C,65.04; H,4.93; N,13.29 


Ref. 
Ex. 59 


CO,Et 


faint brown needle- 
like crystals 
(iso-Pr,0) 
bp: 113 .0-115. 0*C 


Calc: Ci64.95; H,5.4S; N,U.36 
Pound: C65.09; H,5.41; N,11.40 


Ref. 
Ex. 60 


CH, 


light green crystals 

(BtOH) 
mp: 113. 0-115. 0*C 


Calc: C, 65.72^^5^7 8; N,10.95 
Pound: C65.61; H,5.82; N,10.95 


Ref. 
Ex. 61 


SOflH, 


brown needle-like 
crystals 
(MeOHJ 
rap: 202. 5-204. 0°C 


C.^CIN^.S 
Calc: C54.18; H,4.55; N,14.87 
Pound: C54.ll; H,4.47; N„15.07 


Ref. 
Ex. 62 


MHMh 


light brown crystals 
( AcOEt-n-Hexane ) 
np: 125.5-126.5^ 


C^ClN.O^S 
Calc: C.55.31; H,4.90; N,14.33 
Pound: C. 55.14; H,4.81; H,14.09 


Ref. 
Ex. 63 


NBT8 


colorless crystals 

(iso-PrOH) 
mp: 142. 0-142. 5*C 


Calc: C,61.73^H^°$6; N, 12.00 
Pound: C, 61.61; H,4.84; N.11.82 


Ref. 
Ex. 64 


NHAC 


light yellow~priam 
crystals 
(CHjCl,) 
mp: 161. 5-163. 3*C 


C tf H l ,Clll < 0 
Calc: C,64.31; H,5.40; N,15.79 
Pound: C64.12; H.5.24; N,15.65 
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Tabl« 14 





R- 


Properties 
( recrys tallica tion 
solvent ) 


Elemental analysis 


Ref . 
Ex.65 


S 0j NH, 


light brown crystals 
(EMP-HjO) 
mp: 201. 5-202. S m C 


' C^Cl^O.S 
^ c : : £,53.61; H ' 5 ^«'' H.14.71 
Pound: C53.67; H,5.46; N.14.72 


Ref. 
Ex.66 


NHAC 


colorless crystals 

(Benzene) 
mp: 134. 0-134. S«C 


C^HjjCIN.O 
Calc: C63.59; H,6.46; 11,15.61 
Pound: C63.87; H,6.50; N y 15.50 


Ref. 
Ex.67 


NMeAc 


brown needle-lixe 
crystals 
(AcOBt) 
mp: 156. 0-158. o«e 


C^CIN.O 
Calc: C64.42; H,6.76; N,15.03 
Pound: C, 64.38; H,6.75; N,14.93 


Ref. 
Ex.68 


CBM&NHAc 


colorless crystals 
(CHjClj-n-Hexana) 
mpr 132. 0-134. 0 # C 


CjjH^ClHO 
Calc: C65.19; H,7.03; K,14.48 
Pound: C,65.0*f H,7.15; N,14.40 



Table 15 



xtJC 







R 1 


Properties 
< recrys talliza tloxv 
solvent ) 


Elemental analysis 


Ref. 
Ex.69 




R 


greenish brown 
crystals 
(CHjCH) 
mp: 158. 0-160. 0°C 


C lT H 17 Clll | 0 1 S-l/8H a O 
Calc: C53.86; H,4.59; N,14.78 
Pound: C53.78; H,4.34; N.14.67 


Ref^ 
Ex.70 




Me 


crystals 
(EtOH) 
mp: 201. 0-202. 0 # C 


C^CIN/^S 
Calc: C.55.31; H,4.90; N,14.33 
Found: C55.32; H,4.96; N, 14.11 


Ref. 
Ex.71 


P-SO^NH, 


QMe 


light brown 
crystals 
(EtOH) 
mp: 196. 5-198. 0«C 


C lt H„ClN 4 0,S 
Calc: C53.13,- H,4.71; N, 13.77 
Found: C53.15; H,4.71; N,13.B7 
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Properties 
(recrystallisation 
solvent) 


Elemental analysis 


Ref. 
Ex. 72 


light brown crystals 
(AcOBt) 
mpt 176.0-177.0^ 


C^.ClN.OjS. 
Calc: C47.05? H,3.95; H,14.63 
Pound: C47.03? H,3.89; K,14.41 



Table 17 





n 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Re£. 
Ex.73 


1 


light yellowish brown 
needle-like crystals 
(BtOB) 
mp: 202. 0-203. 0*C 


C^CIN^S 
Calc: C,52.96? H,4.17; N.15.44 
Pound: C52.88; H,4.29; N,15.19 


Ref. 
Ex.74 


3 


light green needle- 
lJJce crystals 
(MeOH) 
no: 163. 0-166. Q-C ! 


Calc: C # 55.3i; H,4.90,- H,14.33 
Pound: C,55.21; H,4.99; N,14.09 



Table 18 





Properties 
( re cry ■ talliza tion 
solvent) 


Elemental analysis 


| Ref. 
Ex.75 


light yellow crystals 
(AcOBt) 
mo: 182. 0-183. 0*C 


Calc: C # 65.0§f ,, H*5 , f90j M,15.17 
Pound: 0,64.81; H,5.91; N.14.90 
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9 @ 

Table X9 ' 





Properties 
(recrystallizatioa 
solvent ) 


Elemental analysis 


Ref. 
Ex.76 


gray crystals 
nip : 208. 0-210. 0*C 


Calc: C, 68.28; H,6.30; N,13.27 
Found: C, 68.30; H.6.30; N,13.25 



Table 20 



CCC: 



Ref . 
Ex.77 


SOjNHMe 


green liquid 

NMR spectrum 5 (BMSO-d,) ppm: 2.38(3H, d, 
J-5.5Hz), 2.93{2H, t, J-7.5Hz), 3.50(2H. 
td f J-7.5, 7Hz), 4.93(2H, br-s), 5.27(1H, 
t, J-7Hx), 7.24(1H, q, J=5.5Hz), 7.35- 
7.45(4H, m), 7.65(2H, d, J-8.5Hz), 7.66(1H, 
dd, J : 8.5,1Bz) # 7.90<1H, dd, J-8.5, 1Hz) , 
7.95C1H, br-s) 

IR spectrum V(liq) cm* 1 : 3360, 1360, 1184 
Mass spectrum m/z : 390, 392(3:1. M*) 


Ref. 
Ex.78 


SOjNHEt 


greerf" liquid 

NMR spectrum S (DMSO-d,) ppm: 0.95 (3H, t, 
J-7.5Hz), 2.70^2.80(2H f m) , 2.95(2H, t 
J-7;5Hx), 3.50(2H, q, J»7.5Hz), 4.90(2H, 
br-s), 5.25<1H, t, J=7.5Hz), 7 .30-7 .45 (5H, 
m), 7.60-7.80(3H, m) , 7.80-7 .90 (IK. m) 

IR spectrum V(liq) cm" 1 : 3352, 1386, 1184 
Mass spectrum m/z: 404. 406(3:1, M*) 


Ref. 
Ex.79 


S0,NH-n-Pr 


green liquid 

NMR spectrum 8 (DMSO-d,) ppm: 0.80(3H, t, 
J" 7 Hz) , 1.35(2H, sextet, J=7Hz) , 2.65(2H„ 
q, J»7Hz), 2.90(2H, t, J=7.5Hz), 3.50<2H, 
q, J»7.5Hz), 4.95(2H, br-s), 5.25(1H, t, 
J«7.5Hz), 7.35-7.45(5H, m) , 7 . 65-7 .70 (3H, 
m) , 7. 85-7. 95 (1H, m) 

IR spectrum V(liq) cm'': 3352, 1380, 1160 


Ref. 
Ex.80 


SOjKMe, 


deep green liquid 

NMR spectrum $ (DMSO-d,) ppm: 2.57(6H, a) , 
2.96(2H, t, J-7HZ). 3.53 (2H, q t J=7Hz) , 
4.93(2H, br-s), 5.29(1H, t, J-7Hz) , 7.35- 
7.45(2H, ra), 7.44I2H, d, J=»8.5Hz), 7.59(2H, 
d, J-8.5HZ), 7.66(1H, dd, J=8, 1Hz), 
7.90(1H, dd, J-8, 1Hz) 

IR spectrum V(liq) cm": 3360, 1338, 1186 
Mass spectrum m/z: 404. 406(3:1. M* ) 






dark green liquid 

NMR spectrum S (DMSO-d.) ppm: 2.83 (2H, t. 
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Kx.81 



CH,OH 



3 ' 45 f 2H » J-7.5HX), 4.43<2H, d, 
J-5.3HX), 4.90C2H, »), 4.96(1H # t. 

5.24<1H, t, J-7.5H*), 7.1fi(2H, d, 
J-8Hz), 7.21(2H, d, J-8HZ), 7.35-7.45<2H, 
m), 7.68<1H, dd, J-8.3,2Hz), 7.97C1H, dd, 
J-8.3,2Hx) 



» «p«ctrum V(liq) an" 1 : 3352 

Haas gpcc trum a/z; 327, 329(3 :1. If) 
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Table 21 



ox 



Re£. 
Ex.82 


R 

NBn, 


Properties 

HMR spectrum * (CDC1,) ppm: 2.82<2H, t, 
J-6.5H2), 3.44 (2H, q, Js6.5Hz) 3 7fiM B ^ 
J-6.5H*). 3.85<2H, br-a) , 4^7 (4H J ' 
6.73(2H, d, J-8.5H2), 7.06<2H d j! '^v 

1R spectrum V(lig) cm"': 3440, 3356 
Maaa spectrum m/z: 432, 494(3:1, M*) 


Ref . 
Ex.83 


CHMeNHAc 


NMR spectrum S (DHSO-d.) ppm: 1.30(3H, d, 
? J'S* ' H 2 < 3H ' *>' 2.81(2H, t, 

4.85(1H, q, J-7.5Hz), 4.90(2H, a), 5 24(1H 
t, J-7HZ), 7.13C2H. d f J-8H2) 7 18(2$ d 

j"?'^) 7 - S °- 8 - 00{1H ' »>' 8.07(1H, d, 

IR spectrum V(liq) cm -1 : 3336, 1656 
Mass grace t rum m/z: 3B2fM*l . 


Ref . 
Ex.84 


NMeAc 


colorless liquid — 

NMR spectrum S <DMSO-d,) ppm: 1.74 <3H, a), 
2.87(2H. t, J-7HZ), 3.1K3H, a), 3.50C2H 
q J-7Hz), 4.90<2H, br-s), 5.26 1H t 
V*V*V' 7 - 15 « 2H . <*. J»8.5Hz), 7.24I2H d 

Ti:i H ?i\ 7 ' 30 - 7 ^ 5(2H ' »>< 7.67 (Lir dd/ 

J=8r3,lHz), 7.92(1H, dd, J*8.5, 1Hz) j 
IR spectrum V(liq) cm-': 3344. 1646 
Maaa spectrum m/z : 36ft fwM 
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Table 22 



ox 



Ref . 
Ex. 85 


R* 
CH,OH 


brown liquid " — 

HMR spectrum S (EMSO-d,) ppm': 1.60-1.75 (4H, o) 
I'iV**' fc ' 2.58(2H, t, J-6H*), 
2.72(2H, t, J-7.SHZ), 3.28(2H, td, J-7.5, 

i'ff 525* 5' J ' 6Hz) ' *-96<lH, t, J-6Hz) f 
7.13 {2H, d, J-8.5RZ), 7.2K2H, d, J-8.5Hz) 

IR spectrum V(liq) cm* 1 : 3352 

Mass spectrum m/zr 331. 333(3:1. M»1 


Ref. 
Ex.86 


NHMfl 


light brown liquid 

KMR spectrum * (DMSO-d,) ppm: 1. 60-1.75 (4H, m) , 
2*5i!5 H ' fc ' Ja6Ez *' 2.57(2H, t, J»6Hz) , 
2.70<2H. t, J«7Hx), 2.92(3H, a), 3.28<2H, q. 
J-7HX), 4.36(2H, br-s) . 4. 40<1B, t, J-7H*), 
Hi ?5' J :8-5HX), 7.14<2H, d, J-8.5Hz), 
3 .46 ilH, br-s ) 

IR spectrum V(liq) cm* 1 : 3356, 3264, 1336, 1154 
Mass spectrum m/z: 394, 396(3:1, M*) | 


Ref . i 
Ex.87 


NMoBn 


brown liquid 

NMR spectrum S (CDCl,) ppm: 1.60-1.80(4H, m) , 
2.20-2.35(2H, m) , 2.65-2.80(4H, m> , 3.02(3H, 
s), 3.20-3.40(3H, m) , 3.52{2H, br-s), 4.52{2H, 
s), 6.70<2H, d, J«8.5Hz), 7.05(2H, d, 
J-8.5HI), 7.15-7.40(5H, m) , 7.21(2H, d, 
J-7.5HZ), 7.20-7.30(lH, m) , 7.31<2H, t, 
J«7.5Hz) 

IR specjtrum V(liq) cm" 1 : 3356 

Haas spectrum m/xr 420. 422(3:1. MM 



✓ 
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Table 23 



Ref. 
Ex.88 


R* ' 
o-SOjNH, 


R 1 
B 


-r Propartiea 

light gr«en liquid | " ■ 

HMR spectrum S (DHSO-d,) ppm: 3.32(2H, t 

3 -52(2H, td, J-8, 7Hr), 4.*4<2H,' br-s) 

td, J«6,lHr), 7.67{1H, dd, J-8,lHz), 7 88(1H 
dd, J-8,1HZ), 7.95-8. 00<l£, a > ' ' 

IR spectrum V(Uq) cm 1 : 3428, 3330, 1180 
Mass spectrum m/z: 376, 378(3:1, M*) 


Ref. 
Ex.89 




CI 


reddish brown crystals '" 

RHR spectrum * (DMSO-d,) ppm: 2.9M2H, t, 

i'«;£ (2H ' S d i J - 7 «5,6.5Hz), 5.08J2H, 
7 io ^ 5 '^ <1H ' J »6.5Hz), 7.16{2H. br-s), 

8.0K1H, d, J»2.5Hz) 

IR spectrum V(liq) cm" 1 : 3444, 3372, 1330, 1160 
Mass spectrum m/T- 410. 412. 414(9:6-1, m 
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Tafal* 34 



Ref. 
Ex.90 


R* 
CHMeOH 


; Properties 

yellowish brown liquid " — 

f f ^!?T t £! m f <CDC1 ' ) PPD: V50C3H, d, J-6HX). 
1.75(1H br-a), 2.92(2H, t, J-7Rz), 3.46{2H, 

4.50(4H, a), 4.90<1H, q, J«6Hr) , 7. 15- 
7.40U7H, m), 7.77(ji, d, J«7.5te) 
IR spectrum V(liq) cm* 1 : 3416 
Maaa spectrum m/z: 502(^1 


Ref . 
Ex.91 


NMeAc 


brown liquid ' 

HMR .pectoim * (CDC1,) ppm: 1.86<3H, br-s), 

Ik iS% t i» J T 7H ; , ; rt 3 - 25(3H ' 3.48(2H, 

^1? ;«' 5 \ (4H A Z ] ' 7 -"«2H, d. J-8H2), 7.18- 
7.42U5H, m), 7.79<1H, d, J*8.5Hz) 

IR apectrum V(liq) cm* 1 : 3420, 3370, 1660 
Maaa apectrum m/zx 529 (MM 


Ref. 
Ex.92 


NHAc 


brown liquid — — — _ 

KHR apeetrum 9 (CDC1,) ppm: 2.17<3H. a), 
?'25!?2' J : 6 -! H »)' 3.44(2H. t, J-6.5H*), 

J2' w' 8 ' J- 00 < 2H ' br-s), 4.50<4H, a), 
l m ?£*l ^"fi- 7.15-7.30113H, m), 7.36 IH t, 
v M l'l¥ ' 7 - 40 -7.45{3H, m), 7.78<1H, d, 

IR spectrum V(liq) cm* 1 : 3324, 1670 

Maaa spectrum m/z: 515 (M*} 
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Table 25 








n 


—— Properties — ) 

brown liquid - — 


Ref . 
Ex.93 


NHAc 


2 


NMR apectrum * (CDCl ) ppm: 1.60-1 80f4w «i 
2.17C3H. a), 2.20-2.3312?. a), 2 65-2^5(2H # 
m), 2 73|2H, t, J-6.5H*), 3.34(2* t. ' 

7.11 2H, d, J-8H*), 7.15-7.33 (10H « 
7.41 (2H, d, J.flHz) ' 

» apectrum V(liq) cm* 4 : 3412, 3320, 1668 








green liquid ' " ■ 


Ref. 
Ex.94 


NBn, 


X 


NHR «P«ctoin *(CDC1,) ppm: 2.02(2H. quintet, 
J-S.5HX), 2.62C2H, t, J-6.5Hz), 2 83t2H t 
J-S.SHz), 2.87<2H, t. J«6.5to 3.17 M bi- 

I-"'* 3 ; »J. 4.S3(4H. s), 6.63(2H d. 
J-8.5H2), 6.B5C2H, d, J»8.5Hi». 7 15I2H t 

£?:£!• 7 - 20 - 7 - 3o '" h - 7.3iiiS.' 2 ?: 

IR apectrum V(liq) cm' 1 : 3384 

Masa apgctrmn m/z: 643 (H') 



Reference Example 95 

4-[2.{4-chloro-lH-imida 2 o[4,5-c]quinolin-l-yl)ethyl]benzamide 
Upon adding 10 ml of ethyl ortho formate to 2.45 g of 4-C2- 

t ( 3 -^ino-2-chloroquinolin-4-yl)amino]eth y l]benzamide, the 
mxxture was stirred at 80-120'C for 5 hours. After addition of 
n-hexane at room temperature, the precipitated crystals were 
filtered off and washed with isopropyl ether to obtain 2.29 g of 
light brown crystals. Recrystallization from acetonitrile 

yielded colorless crystals with a melting point of 287 . 0-288 . 0°C 

Elemental analysis: C U H„C1N 4 0 

Calculated: C. 65.05; H, 4.31; N, 15.97 

Found: C, 64.80; H, 4.08; N, 16.15 

The compounds for Reference Examples 96-147 listed in Tables 

26 to 34 were obtained by the same method as Reference Example 

95. 
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Table 26 





R* 


R e 


Properties 
( recrys tallization 
solvent) 


Elemental analysis 


Ref . 
Ex.96 


CQNKMe 


B 


light brown 
crystal* 

(BtQB) 
Bp: 220. 0-222. 0*C 


C^CIN.O 
Calc: C65.84; B.4.70; N,15.36 
Found: C.65.66- B 4 76* u ic m 


Ref. 
Ex.97 


OH 


B 


light brown 
crystala 

(DHF-HjO) 
_m±_ 231. 0-232. 0*C 


C^CIN.O 
Calc: C,66.*7; B,4.36; N,12.98 

Pound * 15^ . d 4 ac _ %* « «• mm 

rouBO ' w»o/.u«; n,4.Qo; N # 13.07 


Ref. 
Ex.98 


CO,Et 


B 


light brown 
crystals 

bp: 128. 0-129. 0*C 


C^HyClNjO, 
Calc: C.66.40; B,4.78; N,11.06 
Found: C, 66.50; B,4.57; H, 11.05 


Ref. 
Ex.99 




B 


colorless crystals 

(BtOB) 
bp: 165. 5-167. 5*C 


Calc: C, 67.09; B.5.12; N.10 67 
Found: C67.13; B,5.08; N,10.72 


ReT 
Ex.100 


SOjNHEt 


H 


light green 
crystals 

(EtOR) 
nip: 205. 0-206. S*C 


Calc: C r 57.90; B,4.62; N,13.50 
Found: C58.18; B,4.59; N,13.53 


Ref. 
Ex.101 


SOJM-n-Pr 


B 


light yellow plate 
crystals 
(MeGH) 
mp: 231. 5-234. 5*C 


C^CUf.O.S 
Calc: C,58.80; B,4.93; N,13.06 
Found: C58.68; B,4.71; N,12.92 


ReT 
Ex.102 




B 


light yellow 
crystals 

iCH,CN) 
bp: 233. 5-235. 0°C 


C, f H lf ClN,0,S 
Calc: C57.90; B,4.62; N, 13.50 
Found: C57.71; B,4.53; N,13.26 


Ref. 
Ex.103 


SO.NH, 


B 


light yellowish 
brown crystals 
(EMF-HjO) ' 
bp: 265. 0-266. 5°C 


C.A.C1MAS 
Calc: C55.89; B,3.91; N.14.48 
Found: C. 55.72; B.3.73; N,14.52 


Ref. 
Ex.104 


SOjNHMa 


B 


yellow crystala 
(EMP-HjO) 
Bp: 216. 5-217. 5°C 


C lf H 1T ClN.O a S 
Calc: C56.93; B,4.27; N,13.98 
Found: C56.79; H,4.43; N,13.80 
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Table 27 




Ref. 
Ex.105 

~ReF 
Ex.106 



Ref . 
Ex.107 



SO,NHMe 
SO^JHMe 



SO^HMe 



He 



Et 



Proper ties 
(recryatalliratic 
solvent ) 



n-Pr 



colorless crystals 
(EMF-H/}) 
— . 353. 0-254. Q*r 
light yellow crystals 
(DMF-HjO) 
ttp: 272. 5-273. 5»C 



Elemental analysis 



light yellow crystals 
(EMF-HjO) 
_mpt 260. 5-261. 5*c 



Calc, 
Found : 

Calc: 
Found: 



H ' 4 -«; N,13.50 
C,57.92; H,4.40: N . 13 .48 

C,58.80; H,4.93; N,13.06 
C5B.61 ; H.4.87: N,12.95 



Calc: 
Found: 



C^CIN^S 
C,59?<S5; 



H.5.23; 
H,5.21; 



N.12.65 
N,12.51 



Ref. 
Ex.108 



Ref. 
Ex.109 

"ReT 
Ex.110 



Ref. 
Ex.111 



SO,NHMe 



n-Bu 



CH,OH 
CH,OH 



NHMs 



light brown crystals 
(DMF-HjO) 
_mp: 205. 5-206. O'P 



n-Bu 



light brown crystals 
(BtOH) 

- 191. 0-193. n«r 

light yellow crystals 
(AcOBt) 
177.5-178.5 



Calc . : 
Found: 



C,60 
C60.45; 



H,5.51; 
H.5.47; 



N,12.26 
N,12.25 



mp 



BP 



colorless prism 
crystals 

(EtOH) 
218. 5-220 _OT 



Calc 
Found: 



Calc . r 
Found: 



C.67.56; H,4.77; 
C, 67 .58; H,4.5 8; 
CjA.ClN^ 
.13; H,6.14; 



C,70 
C, 70.16 



H,6.03; 



N,12.44 
W, 12.27 

N,10.67 
N,10.61 



Calc: 
Found: 



C.A.C11IAS 

C, 56.93; H,4.27; N,13.98 
C, 56.95; H,4.26; N,13.77 



Ref. 
Ex.112 



Ref. 
Ex.113 



Ref. 
Ex.114 



NHMs 



Me 



light brown crystals 
(EtOH J 
mpt 249. 0-250 .O'C 

1 i rvU *- l«. • ' "~ " 



NHMs 



Et 



NHMs 



light brown prism 
crystals 
(EtOH) 
mp: 240.0-240.5^ 



C^H^CIN.O-S 
Calc: C57.90; H,4.62; N,13.50 
Found: C57.96; H,4,74; N, 13.21 



C^CIN.O.S 
Calc: C, 58.80; H,4*.93; N,13.06 
Found: C,58.67; H,4.84; N,12.94 



n-Pr 



colorless crystals 

(MeOH) 
mp: 221. 5-224. Q°C 



Calc : 
Found: 



Cy^ClH.O^ 
C59.65; H,5.23; N,12.65 
C, 59.65; H.5.15; N r 12.63 



Ref. 
Ex.115 



NHMs 



n-Bu 



light yellow crystals 
(MeOH) 
mp: 199. 5-200. 5°C 



C^ClN.OjS 
Calc: C60.45; H,5.51; N.12.26 
Found: C, 60.45; H,5.44; N, 12.20 
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Tabla 28 



Ref. 




I R 6 


Proper tiea 
(recrystallization 
solvent; 


•.••••■mil h ma nam lyin 


Ex.116 


NHTs 


B 


light yellow needle- 
liXe crystals 
(EMF-BjO) 
apt 24$. 5-247. 0«C 


C-BLC1NO S 
Calc: C, 62 .95? B,4?44; n 11 75 
Pound: C.62.79; H,4.36, N.12.03 


Ref. 

Ex 111 


NHAc 


B 


colorless crystals 

(StGB) 
np: 276.0-277 .0*c 


Calc: C,65.84; T B,4.70; N,15.36 
Found: C, 65.66; B,4.76; N. 15.09 


Ref. 
Ex.118 

Ref. 


NHAc 


Me 


faint yellow needle- 
lDce crystals 
(MeCH) 
bp; 250. 0-251. 0*C 


CL&.CUf.O 
s * aAt • * w#oo.3B # H,5.05; N,14.79 
Pound: C,66.46; B,5.03; N,14.80 


Ex.119 


NHAC 


Bt 


crystals 
(AcOEt) 
np: 215. 0-215. 5 # C 


C—H-jClN O 

? lc y S'f?- 26 ' 

Found: C.67.44; B,5.41; N,14.22 


Ref. 
Ex.120 


NHAC 


n-Bu 


light brown crystals 
(MeOR) 
np: 220. 0-220. 5°C 


C^H^ClNO 
Calc: C68.48; B.5.99; N,13.31 
Found: C68.47; B,6.00; N,13.58 


Ref"! 
Ex.121 


NMeAc 


B 


colorless needle- like 
crystals 
(EtGH) 
no: 137. 0-137. 5'C 


C.B„C1N 4 0 
Calc: C, 66.58; B,5.05; N,14.79 
Found: C, 66.50? B,4.96; N.14.77 


Ref. 
Ex.122 


NMeAc 


Me 


colorless crystals 

(iso-PrOR) 
np: 248. 5-249. 0*C 


C-HjjClN^O 
Calc: C67.26; B,5.39; N,14.26 
Found: C,67.30; B,5.42; N,14.24 


Ref. 
Ex.123 


NMeAc 


Et 


faint brown prism 
^.crystals 
(THF) 
np: 233. 0-234. 5*C 


C U B„C1N,0 
Calc: C67.89; B,5.70; N,13.77 
Found: C68.06; H,5.58; N,13.94 


Ref. 
Ex.124 


NMeAc 


n-Bu 


colorless crystals 

( AcOEt -iao-Pr,0) 
bp: 175. 5-176. 0*C 


C„H,tClN,0 
Calc: C,69.03; H,6.26; N.12.88 
Found: C,69.07; H,6.22; N.12.85 


Ref. 
Ex.125 


NBn, 


n-Bu 


colorless crystals 

(AcOEt) 
np: 151. 5-152. 5°C 


C )f H„ClN # 

Calc: C, 77.33; B,6.31; N, 10.02 
Found: 0,77.42; B,6.29; N,10.11 


Ref. 
Ex.126 


CHMeKHAc 


Et 


light yellow crystals 
(AcOEt) 
°P: 188. 5-190. 5°C [ 


Cj.H.jClN.O 
Calc: C, 68.48;* B,5. 99; N,13.31 
Found: C68.27; B,6.11; N,13.21 
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Table 29 



Ref 
Ex.127 



Ref. 
Ex. 128 

Ref 
Ex.129 



Ref 
Ex.130 



Ref. 
Ex.132 



Ref. 
Ex.133 



Ref. 
Ex.134 



Ref. 
Ex.13 5 

ReT 
Ex.136 



NHMs 
NHMs 

NHMs 

NHAc 
NHAc 



Me 



n-Bu 



Me 



NHAc 



NHAc 



Ref. 
Ex.137 



Ref. 
Ex.138 



NMeAc 



NMeAc 



NMeAc 



NMeAc 



Et 



n-Bu 



Me 



Et 



Properties 
(recrystallization 

solvent} 

light yellowish brown 
crystals 
{DMF-HjO} 
■ ■ 247.5-249 S*r 
colorless crystals 
(iso-PrOH) 
_ 202.0-204 ft*r 
colorless prism 
crystals 
(EtOH) 

- 247.0-248 n»r» 
colorless needle-like 

crystals 
(AcOEt) 

- 164. 0-165, n«r 
colorless crystals 

(MeOR) 

247.0-249 n»r 

colorless needle-like 
crystals 
(EtOH) 
_jnp: 249. 0-250. 0»C 



Elemental analysis 



colorless crystals 

(AcOEt) 
_mp: 202. 0-202. 5*c 



colorless crystals 

(AcOEt) 
mp: 192. 0-193. q»c 



light brown crystals 
(iso-PrOH) ' 
mp: 191.5-192 . 5»C 
colorless crystals 
(EtOH) 
229. 0-230. 0 8 P 



n-Bu 



colorless needle-like 
crystals 
(THF) 

_mp: 217. 5-218. 5°C 



colorless crystals 
(AcOEt-iso-Pr,0) 
l47.Q-14B.0»r 



EEi' SJ|*^0, ..14.33 
Found: C55.03; H,4.76; H.14.40 

S'X'"' H < 5 ^ N,13.84 
Found: C56. 51; B.5.41.- w 11 

Calc : C.57.34 h/s 53? N,13 37 
Found: C57.34; H,5.72; SS.iJ 

SA,cmo.s 

F*£k l S'llX' H ' 6 ' 34 ' N '".15 
Found: C59.70; H,6.22; N,11.9 5 



F^d 1 r'li'lV H ' L00 > N ' 15 -" 
Found^ C, 65.14; H.5.72; N,15.23 

C. 65.87; H.6.05; N,14.63 
N/14. 61 



Calc: 
Found: C.65.82- H,'6.*05 



Calc: 
Found: 



C 31 H„C1N # 0 
C, 66 .57; H, 6 .35; 
JT,66. 32; H,6.24; 



C,.H„C12*,0 
Calc.: C67.83; H,6.88; 
Found: C, 67.89; H.7.02 ? 



N, 14.12 
N, 14.04 



Calc 
Found ; 

Calc; 
Found; 



C^CIN.O 
C,65.87; H,6.05; 
C, 66.07; H,6.0 2 ; 

C, 66.57; H,6.35; 
C, 66.40; H,6.35; 



N, 13.18 
N,12.93 



Calc; 
Found: 



C,67.22; H.6.62; 
C, 67.17; H,6.62; 



N, 14 . 63 
N,14.61 

N,14.12 
N,14.11 



N,13.63 
N,13.68 



Calc. 
Found: 



C.68.40; H,7.12; N,12.76 
C,68.52; H,7.17; N,12.77 
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Table 30 



ox 





R* 


R e 


Properties 
(recrystallization 
aolvent) __ 


Elemental analyaia 


Ref. 
Ex.139 


CHMeNHAc 


H 


colorleaa crystals 

(AcOEt) 
rap: 192. 5-193. 5 - C 


CyH^CJLW.O 
Calc: C, 66.57; H,t.35; N,14.12 
Found: C66.63; H,6.47; N,14.29 



Table 31 





R" 


R 1 


Properties 
{ recrys tallization 
solvent) 


Elemental analysis 


Ref. 
Ex.140 


m-SOjNH, 


H 


brown crystals 
(DMF-HjO) 
mp: 261. 0-262. 5 # C 


C lf IL,ClN 4 0 J S-l/4H 1 0 
Calc: C.5S.24; H,3.99; N,14.32 
Found: C,55.06; H,3.71; N,14.44 


Ref. 
Ex.141 


p-SO,NH, 


Me 


light brown crystals 
<CH,CN> 
mp: 276. 5-278. Q'C 


C^CIN.O.S 
Calc: C. 56.93; H,4.27; N,13.98 
Found: C.56.66; H.4.11; H,13.81 


Ref. 
Ex.142 


p-SOjNH, 


OMe 


light brown crystals 
<CH,CM) 
mp: 266. 5-268. 0*C 


Calc: C54.74; H.4.11; N,13.44 
Found: C54.47; H,3.96; N,13.29 


Ref. 
Ex.143 


p-SO^NH, 


CI 


light brown crystals 
(CH,CN) 
mp: 263. 0-264. 0 8 C 


Calc: C r 51.3i; H,3.35; N,13.30 
Found: C51.13; H,3.16; N,13.07 



H 2 NC 



Table 32 




ci 





Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.144 


light brown crystals 
(CH,CN) 
mp: 238. 5-239. 5°C 


C.^CIN^S, 
Calc: C,48.91; H / 3.34; N,14.26 
Found: C49.08; H,3.23; N,14.53 
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t 



Table 33 




Table 34 



Rcf . 
Ex.147 



colorles. c^.t.ii te °P«»*" 

IR spectrum V(IIq) m', 3436 



Reference Example 148 

d-ethoxyethylidenejbenzenesulfonamide 

Upon adding 9.4 nd of ethyl orthoformate to 2.34 g of"4- [2 - 
(a-anano^-chlorocuinolin^-yDaxoinolethyl] benzenesulfohamide, 
the nuxture was stirred at 140»C overnight. After cooling the 
reactaon solution, n-hexane was added for decantation, and then 
the resxdue was purified by column chromatography [silica gel, 
ethyl acetate/n-hexane (1:1-4:1,]. This was crystallized from a 
mxed solut.cn of ethyl acetate and n-hexane to obtain 1.67 g of 
crystals. Recrystallization from ethyl acetate yielded yellow 
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CD & 



needle-like crystals with a melting point of 151. 0-152. 0°C. 
Elemental analysis: C^ClNfi^ 
Calculated: C, 58.65; H, 4.92; N, 11.90 
Found: C, 58.59; H, 4.70; N, 11.71 

The compounds for Reference Examples 149-152 listed in 
Tables 35 and 36 were obtained by the same method as Reference 
Example 148. 
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Table 35 




Ref. 


R v 


" R B " 


Properties 
(recryetallization 
solvent) 


Elemental analysis' 


Ex.149 
Ref. 


Et 


Et 


liyht yellowish brown - 
crystals 
f DMF) 

mp: l77.0-17fl.o°C 


Found: C, 60.02; nllSl tgjg 


Ex.150 
Ref. 


n-Pr 


n-Pr 


yelxow needle-like 
crystals 
<iso-PrOH) 
117. 6-117. 5*C 


Calc: C,61?5f H.5.33- N 10 « 
Found: C itt . tt| ^a»;^ : 0 


Ex. 151 


n-Bu 


n-Bu 


yellowish brown 
crystals 
(AcOEt-n-Hex) 
nrp; 99. 0-lQQ _ g»r 





Table 36 



ElO 



Ref. 
Ex.152 



reddish brown crystals Properties . 

^H^ C f^ n H (n f 5 ; d --L I T ; e 1 - 00 - :l - 25,3H ' »>• 3.71(2.. 

8.00(1H „ 8 08CM 9 « 't i' 7 -"- 7 - 80 <2H' ») * 7.90- 
8.55UH, S{; i.sIJiS; 2f' J " 8 ' 8.25(1H. B)( 8 . 50 - 

IR spectrum V(liq) en- : ugg, 1162 

.Mass spectrum m/T- 4 42, 44411:1 , W f 



t. 



Reference Example 153 

yl) ethyl] benzyl propionate 

After dissolving 3.00 g of 4- [2- [ (3-amino-2-chloro- 
^nolxn-4-yl )amino , ethylJbenzyl alcohol ^ ?5 ^ Qf ^ 

3.1 ml of pr o P ionyl chloride was added. After stirring at room 
temperature for 3 hours, 0.17 g of p-toluenesulfonic acid-lTo 

the" reacf d ^ CmM ° Ut f ° r 6 hou "' which 

the reaction muxe was concentrated ^ 
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the residue was dissolved in methylene chloride, and the mixture 
was washed first with 10% ammonia water, water and then 
saturated saline. After dewatering the methylene chloride layer, 
the solvent was distilled off under reduced pressure. The 
residue was purified by column chromatography [silica gel, 
methylene chloride/methanol (50:1)] to obtain 1.70 g of light 
brown crystals. Recrystallization from isopropyl alcohol 
yielded light brown crystals with a melting point of 144.0- 
145. 5°C. 

Elemental analysis: C^ClNjO, 
Calculated: C, 68.32; H, 5.73; N, 9.96 
Found: C, 68.32; H f 5.74; N, 9.98 

The compounds for Reference Examples 154-156 listed in 
Tables 37 and 38 were obtained by the same method as Reference 
Example 153 . 
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Table 37 




ait 



Ref. 


1 * 


R 1 


Properties 

(recxystallizatioa 
eolvenfc^ 


Elemental analysis 


EX.154 
Ref. 


Me 


Me 


colorless crystals 

fiao-PrOH) 
mpr 150. 5-152. 5T 


C-H..C1N 0 

Found: C.66.30; H,6.25: W.'in " 


Ex.155 


Et 


- 


colorless crystals 
( iso-PrOH-iso-Pr,0) 
Pp: 12fl. 0-129. Q°C 


Calc: CST^tT^'o. h „ 87 
Pound: C67.S7; H.6.52; u'.s'.li 



Table 38 



ReT 


Properties 
( r eery s talliza t ion 
solvent 1 


Elemental analysis 


Ex.156 


light brown crystals 
Uso-PrOH) 
mp: 187. 0-189. 0°C 


Calc : C, 58 715; H,5.'82; N,12.94 
Found: C, 58.31; H,5.98? N,12.90 



Reference Example 157 

4- [2- <2-ethoxymethyl-4-hydroxy-l H -imidazo [4, 5-c] quinolin-1- 
yl ) ethyl ] benzenesul f onamide 

Upon adding 23.7 ml of ethoxyacetic acid to 5.92 g of 4-12- 

[(3 -^no-2-chloroquinolin-4- y i)amino]ethylJbenzenesulfonainide 
the mixture was stirred at 80-130°C for 6 hours. After the 
reaction, the precipitated crystals were filtered off and washed 
With methylene chloride to obtain 3.90 g of crystals. 
Recrystallization from a mixed solution of N.N-dimethylf ormamide 
and water yielded colorless crystals with a melting point of 
300°C or higher. 

Elemental analysis: C^H^N.O,. 1/2*1,0 
Calculated: C, 58.52; H, 5.26; N, 13.00 
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Found: C, 58.41; H, 5.00; N, 12.75 

The compounds for Reference Examples 158-178 listed in 
Tables 39 to 46 were obtained by the same method as Reference 
Example 157. 



Table 39 



ax 





R* 


" R L 


Propertiea 
( recrys talliz a tion 
solvent} 


Elemental analysis 


Ref . 
Ex.158 




iso-Pen 


light brown cryatala 
(DMF-HjO) 
mo: £300*C 


Cyi^O.S. 1/611,0 
Calc: C62.56; H,6.01; H,12.69 
Pound: C,62.27; B,5.80; W,12.57 


Ref. 
Ex.159 


SCUM, 


DF, 


light brown cryatala 
tDMF-HjO) 
mp: £300 # C 


Calc: C, 52.29; H,3.46; N,12.84 
Found: C52.16; H,3.38; N,12.86 


Ref. 
Ex.160 


SOJJH, 


CH,CH,CF f 


light brown cryatala 
(DMF-HjO) 
mp: 290. 0-291. 5°C, 
decomposition 


^H^F^OjS 
Calc: C,54.31; H,4.12; N,12.06 
Found: C, 54.33; H.3.87; N,12.01 


Ref. 
Ex.161 


SO,NH, 


CH,0H 


faint brown cryatala 
(UMF-H,0) 
mp: 294. 0-296. 0°C 


Calc: C57.28; H.4.55; N,14.06 
Found: C, 57.17; H.4.60; N,14.06 


Ref. 
Ex.162 


SOJIH, 


CHjOMe 


light brown cryatala 
(EtOB) 
mp: 277.5-278.5*0 


^.H^N.O.S.IMH^ 
Calc: C,57.61; H,4.96; N.13.44 
Found: C57.52; H,5.04; N,13.34 


Ref. 
Ex.163 


NHHs 


a^oEt 


light brown crystals 
- (MeOH) 
mp: 231. 0-233. 0*C- 


Calc: C, 59.98; H,5.49; N, 12.72 
Found: C, 60.00; H,5.52; N,12.68 


Ref. 
Ex.164 


SO t NHMe 




light brown crystals 
(DMF-HjO) 
mp: 288. 0-289. 0°C 


C^^OjS 
Calc: C, 63.28; H,5.54; N,12.83 
Found: C. 63.07; H.5.41; N,12.57 


Ref. 
Ex.165 


SO r NHMe 


CH,OEt 


light yellow cryatala 
(DMF-HjO) 
mp: 268. 5-270. 0°C 


C^N^S 
Calc: C59.98; H,5.49; N,12.72 
Found: C, 60.09; H.5.44; N,12.90 



Table 40 






R* 


R 


Properties 
(recrye talliz a tion 
solvent) 


Elemental analysis 


Ref. 
Ex.166 


SO^H, 


CHjOEt 


light brown crystals 
(DMF-HjO) 
mp: *300*C 


Calc: C,57.78; H,6.16; N,12.83 
Found: C, 57.54; H,6.16; N,12.68 
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'Ret, 
I Ex. 167 I 



colorless crystals 
(THF) 



feMtea 583. 
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Table 41 



N OH 





Properties 
(recrystallization solvent) 


j Elemental analysis 


Re£. 
Ex.168 


colorless needle-like crystals 
(AcOKt) 
mp: 186. 0-186. 5 # C 


Calc*. : C73.82; H,6. 42; N,9.22 
Pound: C,73.64; H,6.39; N,9.16 



Table 42 




- Properties 

light brown crystals 

NMR spectrum S (EMSO-d.) ppm: 0.87<3H, t, J-7Hz) , 
X.15-1.40MH, m), 1.63 (2H, quintet, J-7Hz), 
2.43 <2H, t, J=7Hz), 3.20<2H, t, J-7Hz) , 4.73 (2H, 
t, J»7Hz), 7.21(2H, br-s), 7.29(2H, d, J»8Hz), 
7.45(2H, t, J-8HZ), 7.50(13, d, J-8Hz) , 7.73<2H, 
d, J-BHz), 8.07(1H, d, J-BHx) , 11.43 (1H, br-s) 

IR spectrum V<KBr) cm' 1 : 1660, 1336, 1162 



Ref. 
Ex.169 



SCLNH, 



n-Pen 



Ref . 
Ex.170 



iso-Bu 



yellowish brown crystals 
NMR spectrum 5 (DMSO-d,) ppm: 0.89(6H, d,* -«7Hz), 
2.05-2.15{lH, m), 2.32 C2H, d, J=7Hz) , 3.18(2H, 
t, J-7H*)/ 4.74(2H, t f J»7Hz), 7.23(2H, br-s), 
7.29(2H, d, J»8.5Hz), 7 .30-7 .35 (1H, m) , 7.40- 
7.51(2H, m), 7.73(2H, d, J=»8.5Hz), 8 .05-8.10 (1H, 
m), 11.4 (1H, br-s) 

IR spectrum V(KBr) cm" 1 : 1652, 1348, 1162 



Ref. 
Ex.171 



SOjNH, 



light yellow crystals 
NMR spectrum 8 (DMSO-d.) ppm: 0 . 15-0 .25 (2H, m) , 
0.45-0.55UH, m) , 1 . 05-1.10 (1H, m) , 2.55- 
2.60(2H, m), 3.22(2H, t, J=7Hz), 4.82I2H, t,„ 
J=7Hz), 7.24 (2H, br-s), 7.34 (2H f d, J»8Hz) , 
7.35-7.40{lH, m), 7.50-7 .60(2H, m) , 7.74(2H, d, 
J*8Hz), 8.10-8.15(1H, m) , 11.72(1H, br-s) * 

IR spectrum V(KBr) cm" : 1656, '1346, 1164 



Ref. 
Ex.172. 



NHHs 



colorless crystals 
NMR spectrum 6 (DMSO-d,) ppm: 0 .05-0 . 15 (2H, m) , 
0.45-0.55<2H, m] , 1.05-1.15(1H, m) , 2.39(2H, d, 
J=»7Hz), 2.9K3H, s), 3.07(2H, t, J-7Hz) , 
4.67 (2H, t, J»7Hz), 7.02UH, d, J-8.5Hz), 

d, J-8.5HZ). 7.2811H, t, J«7.5Hz), 
t, J=7.5Hz), 7.49{1H, d, J«7.5Hz), 
d ( J»7.5Hz), 9.54(1H, br-s), 11.41 (1H, 



7.1K2H 
7.44(1H, 
8.05{1H, 
br-s) 



IR spectrum V(KBr) cm' 1 : 1620, 1332, 1154 



Table 43 





7 , , Property. 
•Lxgnc or own crystals 

NMR -pectrun S (DHSO-d.) ppa : 2. 3 8(3H. s) . 
J"? 7 !?! fc ' Ja7 -5Hx). 4.42(2H. s) . 4171a » 
7.40(2H. d, J=8Hz), 7.40^7 55I2H ■ 4 ?l',,„ 

• 1666. 1314. n«;a 



IR spectrum V (KBr ) 



Table 44 




OB 



Ref . 
Ex.174 



Proper tie 



light yellow cryst4*ls 
NMR spectrum $ ( DHSO-d, ) ppm: 1 10-1 20 (fin *o 

J-7HX). 3.45-3. 60(7h,T L40C2H s ™' 4 78 .» "J 

IK spectrum V(KBr) cm' 1 : 1630 
Mass spectrum m/z : 463 (MM 
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Table 45 




Ref . 
Ex.175 


R 1 
SO,NH, 


R l 
Me 


.. Properties 

color leas crystals 

NMR mar^nm Jf / mip^ J \ j * re 1 on f j«* « 

ofeucruin o I LiriaU— q, J ppm: X .Oj-l.oO ( 4H, m } , 

2.2K3H, a), 2.45-2.60(2H, m) , 2 .75-2.85 <2H, m) , 

3.07C2H, t, J-7.5H*), 4.39<2H, t, J-7.5Hz), 7.23<2H, 

br-s), 7.30{2H, d, J-8Hx), 7.74(2H, d, J- 8 Hz) , 

10.65 (1H, br-s) 

IR spectrum V(KBr) cm": 3364, 3252, 1654. 1332. 115B 


Ref. 
Ex.176 




Et 


colorless crystals 

NMR spectrum 8 (BMSO-d,) ppm: 1.2M3H, t, J«7.5Hz), 
1.65-1.B0UH, m), 2.45-2.60 (2H, m) , 2.55(2H, q, 
J-7.5H*), 2.75-2.90(2H, m) , 3.05<2H, t, J-7.5Hz), 
4.39<2H, t, J-7.5HZ), 7.22(2H, br-a), 7*30<2H, d, 
J»8.5Hz), 7.73 (2H, d, J=8.5Hz), 10.67(1H, br-s) 

IR spectrum V(KBr) cm* 1 : 3224, 3088, 1650, 1332,1160 


Ref. 
Ex.177 


NHHs 


CH,OEt 


color lesa crystals 

KMR spectrum S (DMSO-d,) ppm: 1.13 (3H, t, J-7Hz) , 
1.60-1.80(4H, m), 2.45-2.60 <2H, m) , 2 .80-2 .90 (2H, 
m), 2.94(3H, a), 3.0K2H, t, J-8Hz) , 3.49{2H, q, 
J»7Hz), 4.4K2H. s) , 4.45{2H, t, J-8Hz), 7.0912H, d, 
J-8.5HZ), 7.15(2H, d, J-8.5Hz), 9.55(1H, br-a), 
10.74 (1H, br-a) 

IR spectrum V{KBr) cm' 1 : 3464, 1652, 1330, 1148 



Table 46 



0 oic 



N OH 



. Properties 

colorless crystals 

NMR spectrum S (DMSO-d,) ppm: 0 .10-0 .20 (4H, m) , 0.45- 
0.55(4H, m), 0 . 95-1 .00 <1H, m) , 1 .00-1 .10 (1H, m) , 
1.7K4H, br-s). 2.27{2H, d, J«6.5Hz), 2.43 (2H, d, 
J»6.5Hz), 2.52 (2H, br-s), 2.8K2H, br-s). 2.*97(2H. t, 
J-7.5HZ), 4.37(2H, t. J-7.5H*). 5.06(2H, s) , 7.0912H, 
d, J-8.5HZ), 7.27(2H. d, J«fi.5Kz), 10.66(1H, br-s) 

IR spectrum V(FBr) cm' 1 : 1736, 1660 



Ref. 
Ex.178 



Reference Example 179 

4- t2-(4-chloro-2«ethoxymethyl-lH-imidazo[4,5-c]quinolin-l- 



VI ) ethyl ] benzenesulf onamide 

To a suspension containing 3.03 g of 4-r2-f2 — >, 

1-5 ml of tnethylamme and 30 ml of toluene there was addT 
dropwxse 2.8 ml of phosphor oxycnloride afc J^^^L 
and then the mixture was stirred at 120'C for 5 hourT ^ 
reaction solution was poured into ice water, the precipitated 
crystals were filtered off, and the obtained crystals were 
Purified by column chromatography Silica ge l, methylene 

crystals (2 ° !in *° ^ 9 ° f 

IR spectrum v(KBr)' cm' 1 : 3360, 1332, 1160 
Mass spectrum m/z : 444 (M*) 

NMR spectrum S (DMSO) pp m : lmli{3Ef fc# J=?Hz) # 3 3()(2h fc 

7.24 2H. br-s , 7.41(2H, d, *.8H„ / 7.77-7. 82 (4H. m). 8.11- 
8.13 (1H, m), 8.45-8.47 (1H, m) 

The compounds for Reference Examples 180-196 listed in 
Tables 47 to 51 were obtained by the same method as Reference 
Example 179. 
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Table 47 









Ueczystallization 
solvent} 


Elemental analysis 


Ref. 
Ex.180 


SOJiH, 


n-Pen 


light brown crystals 
np: 212. 0-2 13. Q°C 


Calc.: C, 60.15; H,5.51; N,12.26 
Found: C, 60.28; H,5.46; N,12.04 


Ref . 
Ex.181 


SOJJH, 


iso-Pen 


light yellow needle- 
xxjce crystals 
(BtOH) 
mp: 240.0-241. 5*C 


Calc : C60.157 H,5?51; N,12.26 
Pound: C, 60.51? H,5.53; N,12.25. 


Ref. 
Ex.182 


SOJNK, 


/~« 


(DMF-H,0) 
mp: 266. 0-270. 0»C 


C^CIN.O^O^O 
Calc.: C38.14; H, 4 .99; N, 12 .33 
Found: C58.17; B,4.79; N,12.49 


Ref. 
Ex.183 


SO,NH, 


CF, 


light brown crystals 
(DHF-H,0) 
«p: 253. 0-254. 0*C 


Calc : CSO/ft; H,3Uo; N,12.32 
Found?. C, 49. 93; H,3.14; N,12.35 


Ref. 
Ex.184 




CH,CH,CF, 


yellowish brown 
crystals 
tDMF-HjO) 
np: 239. 5-241. 5*C 
decomposition 


C tl H ti ClFJJ 4 0,S 
calc " C, 52.23; H,3.76; N, 11.60 
Found: C,52.34; H,3.94; N,11.85 


Ref. 
Ex.185 




CHjOMe 


light brown crystals 
(DMF-HjO) 
mp: 234. 5-235. 5'C 


C^.CIN^S ^ 
Calc: C,55.75; H,4.44; N,13.00 
Found: C,56.00; H,4.17; N.li.08 


Ref. 
Ex.186 


NKHs 




light brown crystals 
(AcOEt) 
mp: 205. 0-206. Q*C 


C„H„C1N.0,S 
Calc: C, 60.72; H.5.10; N.12.31 
Found: C, 60.87; H,5.14; N,12.01 


Ref. 
Ex.187 


NHMs 


CHjOEt 


faint brown crystals 
(EtOH) 
mp: 198.5-200 . 5°C 


C^CIN^S 
Calc: C, 57.57; H,5.05; N,12.21 
Found: C, 57.59; H,5.04; N,12.15 


Ref. 
Ex.188 


SO^HMe 


r< 


light brown crystals 
(DMF) 
mp: 255. 5-257. 0*C 


C^CIN^S 
Calc: C, 60.72; H,5.10; N,12.31 
Found: C, 60.62; H t 5.02; N,12.26 


Ref. 
Ex.189 


SCLNHMe 


CHjOEt 


light yellow 
crystals 
(DMF-HjO) 


C^CIN^S 
Calc: C57.57; H,5.05; N,12.21 
Found: C57.48; H,4.90; N,12.41 



- 77 - 



Table 48 



Ref . 


R- 


R w 


Properties 
{ recrys talliza tion 
solvent) 


Elemental analysis 


Ex.190 
Ref. 




Me 


light brown crystals 
(DMF-HjO) 
ap; 283 .0-286. 0°C 


Calc : C f 5?.74i 6,5.29;" N,13. 68 
Found: C.55.65; H.5.15: N.13.fift 


Ex.191 


SO,NH, 


Et 


light brown crystals 
(DMF-HjO) 
mp: 271. 0-273. 0*C 


S^C1» 4 0,S.1/4H,0 
Calc : C75?.73; H, 5.59? N, 13 .23 
Pound: C, 56.51; H,5.45; N,13.37 


Ref. 
EX. 192 




CH,0£t 


1 light yellow needle- 
lixe crystals 
(EtOH) 
mo: 208. 0-209. 5T 


Calc.: C55.18; H,5.61; N.12.48 
Found: C55.86; H,5.65; N,12.22 


Ref. 
Ex.193 


NHMs 


CH,OEt 


colorless needle-lika 
crystals 
(EtOH) 
np: 169. 5-170. 0*C 


C^H^CU^O S 
Calc: C57.07; H,5.'88; N,12.10 
Found*. C,56. 77; H,5.80; N,12.02 



Table 49 



0 oX 





Properties 
( recrys talliza tion 
solvent) 


Elemental analysis 


Ref. 
Ex.194 


colorless crystals 
( Benzene-n-Rexane ) 

mp: 109.0-110. 5»r 


C^Cl^O, 
Calc: C,70.35; H,6.75; N,8.79 
Found: C, 70.18; H,6.74; N,8.S8 
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Q 

Table 50 





Properties 




brown crystal* 


Ex.195 


HMR spectrum 6 (DMSO-d,) ppm: 0.93(6H, d, 

?"Z??i' 2 - 10 -2.20{lB, n), 2.47 (2H, d, J-7Hz), 

I'll ™' £l J " 7H *>' 4.9K2H, t, J«7Hz>, 

I ?i. b r , i , ,! ,2,,2H ' d ' J " 8 - 5H *»' 7.73<2H, 
d I J : 8 :! H 5 ) ' 7.75-7.80(2H, a), 8 .05-8 .15 (1H, 
m), 8.40-8.50(lH, m) 

IR spectrum V(KBr) cm* 1 : 1332. 1160 



Table 51 



aX 





Properties 


Ref . 
Ex.196 


brown liquid 

NMR spectrum 8 (CDC1,) ppm: 1.20(3H, t, J»7Hz) , 1.80- 
2.00C4H, m), 2.97<2H, t, J-7.5H*). 3 .00-3 .10 (2H, a) , 
3.0M3H, a), 3.10-3.20<2H, m) , 3.52 (2H, q, J-7Hx>, 
4.43<2H, s) i 4.52(2H, s) , 4.57<2H, t. J-7.5HZ*, 
6.65<2H, d. J-8.5HZ), 6.85(2H, d. J»8.5Hz), 7.20(2H. 
d, J»7.5Hz>. 7.24<1H, t; J«7.5Hz), 7.3K2H, t, 
J-7.5HZ) 

IR spectrum V(liq) cm" 1 : 3424 

Mass spectrum m/z: 488. 490(3:1, M*J 




Reference Example 197 

N- [4- [ (2- (4-dibenzylamino) -2-ethoxymethyl-lH-inddazo[4,5- 
c ] quinolin-l-yl ) ethyl ] phenyl ] ace tamide 

A mixture of 5.21 g of N- (4- [2- [ (3-amino-2- 
dibenzylaminoquinolin-4-yl) amino] ethyl] phenyl] ace tamide and 4.21 
g of ethoxyacetic acid was stirred at 140°C for 10 hours. Ethyl 
acetate and a 10% sodium hydroxide aqueous solution were added 
to the reaction mixture for separation, and the aqueous layer 
was extracted with ethyl acetate. The ethyl acetate layers were 
combined, and after washing with saturated saline and dewatering, 



- 79 - 



the solvent was distilled n ff mi. 

""ilea off. The residue was purified 
. column chromatography fsilica 0 »i —w, , puririaa by 

Lin j u Z T l si iica gel, ethyl acetate/n-hexane fio 
1-D] and washed with a mixed solution of ethyl acetate Li 
-opropyl ether to obtain 2.35 g of light brown 
Hecrystallization from ethyl acetate yielded col orTess needle- 
like crystals with a melting, point of 171. 0-171. 5°C. 
Elemental analysis: C, 7 H JT N,0 J 
Calculated: C, 76.13; H, 6.39; N , 12.00 
Found: C, 76.23; H, 6.32; N, 11. 98 

The compounds for Reference Examples 198-204 listed in 
Tables 52 to 56 were obtain** W 

oiDtamed by the same method as Reference 

Example 197. 



Table 52 




NMaBn 



ReT " 


Properties 
( recxys tallica tion 
solvent 1 


Elemental analysis 


Ex.198 


light yellow crystals 
(AcOEt) 
Wp: 188.5>1B9,q*c 


Calc : C,66.^f^f 3 4; N.14.85 
Found; C, 66.01; H,5.35; N, 14.72 



Table 53 



ccc 



N NBn 2 



Ref . 


R* 


R* 


Properties 
(recrystallixation 
solvent) 


Elemental analysis 


Ex.199 
Re£. 


NBn, 


R 


ngnt brown crystals 

(AcOEt) 
°p; 161 . 5-162 . 0°C 


CM 

Calc: C82.66; H.6.63; N,10.71 
Found: C82.59; H,6.76; N,10.71 


Ex.200 




H 


colorless crystals 

(MeOH) 
mp: 160. 0-161. Q°c 


C„H >I N 1 0 1 S-1/2IL0 
Calc: C,68.il; H,5.90; N,12.81 
Found: C, 68.20; H,5.93; N,12.77 



Table 54 
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&8 



HOMtHC 




NBnj 



Properties 



Ref. 
Ex.201 



prangs liquid 

NMR spectrum * <CDC1,) ppm: 1.17 (3H, t, J-7H2), 

jL1 9( sE\ *4 f;?4l HZ) ' 1 - 78tlH ' 3.27<2H, t. 

? ; ?* 4S(2H# q ' J " 7H2 >' 4.33(2H, ■ 4.8K2H, 

^S?TL 5H f ) ' 4 i2 0(lK ' «• J-€.5Hz;. 5.43 <4H, br-.)7 
Z-ii^'A/^^ 7.15-7. 40(13H, b). 7.51(1H, t 
J-8H*), 7.86 (1H, d, J-8Hz), 8.13 {1H, d, J-8Hz) 

IR spectrum V(liq) an 1 ; 3420 



Table 55 



Propertiea 



light brown liquid 
NMR spectrum * (CDCl,) ppm: 1.15(3H, t, J»7Hz) , 1.89(4H, 
br-o), 2.17{3H, s), 2.84(2H, br-n) , 3.05C2H, t, J-7.5Hz), 
3.11(2H, br-s), 3.43 (2H, q, J-6.5Hz), 4.36 (2H, s) . 
4.52(2H, t, J»7.5Hz), 5.24(4H, s) , 7.05(2H, d, J-8Hz) , 
7.15-7.35 (10H. m), 7.41C2H, d. J-8H2) 

IR spectrum V(liq) cm" 1 : 3304, 1668, 1096 

Mass spectrum- m/z: 587 |K*) 



Ref. 
Ex. 202 
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Table 56 




Ref . 
Ex.203 


J R* " 
NBn, 


R R 
Et 


Jtoaa roectnm m / Z: 681 (H*) 


Ref . 
Ex.204 


NBn, 


CH,OEt 


brown liquid 

HMR ■Sjetrm * (CDC1.) ppm: 1.14 ( 3H . t. J-7Hx) 



Reference Exainple 205 

yl ) ethyl ] benzenesul f onamide 

To 7.53 g of 4- [2- (4-hydroxy-2-hydroxy me thyl-lH- 

^ d r^^ 5 " C] ^ in ° lin " 1 " yl)ethyllbenZenesulfona - i ^ there were 
added 225 ml of pyridine-and 17.8 ml of acetic anhydride, and 
the mixture was stirred at room temperature for one hour. After 
concentrating the reaction solution under reduced pressure 
water was added, and the precipitated crystals were filtered off 
and washed first with water and then with ethyl acetate to 
obtain 7.81 g of crystals. Recrystallization from a mixed 
solution of N,N-dimethylformamide and water yielded light .brown 
crystals with a melting point of 275 .0-276 . O'C. 
Elemental analysis: C M H l0 N 4 O 1 S 
Calculated: C. 57.26; H. 4.58; N, 12.72 
Found: C, 56.94; H, 4.50; N, 12.63 

The compound for Reference Example 206 listed in Table 57 
was obtained by the same method as Reference Example 205. 



- 82 - 






Properties 
( recry 3 tallization 
solvent} 


Elemental analysis 


Ref . 
Ex.206 


light brown crystals 
(DMF-HjO) 
mp: 242. 0-244. 0*C 


* CjjHjjN^O S 
Calc: C, 58.14; H,4.88; W,12.33 
Pound: C.58.07; H,4.59; N,12.17 



Reference Example 207 

4- [2- (2-hydroxymet±yl-4-phenoxy-lH-iiiddazo[4 / 5-c]quinolin-l« 
yl ) ethyl ] benzenesulf onamide 

A mixture of 3.00 g of 4- [2- {2-acetoxxmethyl-4-hydroxy-lH- 
imidazo[4,5-c]quinolin-l-yl)ethyl]benzenesulfonamide and 45 ml 
of phosphorus oxychloride was refluxed for one hour. After 
cooling, the crystals were filtered off and washed with ethyl 
acetate to obtain 2.3 0 g of light brown crystals. After adding 
4.71 g of phenol and 1.72 g of potassium hydroxide to the 
obtained light brown crystals, the mixture was stirred at 120°C 
for one hour. After cooling, 10% hydrochloric acid and ethyl 
acetate were added, filtering off .of the insoluble portion was 
followed by separation, and the ethyl acetate layer was 
dewatered and concentrated under reduced pressure. Diethyl 
ether was added to the residue, and the precipitated crystals 
were filtered off to obtain 1.39 g of crystals. 

Recrystallization from a mixed solution of N,N-dimethylf ormamide 
and water yielded light brown crystals with a melting point of 
261. 0-263. 0°C. 

Elemental analysis: C^H^N^S 
Calculated: C, 63.28; H, 4.67; N, 11.81 
Found: C, 63.24; H, 4.58; N, 11.71 

The compound for Reference Example 208 listed in Table 58 
was obtained by the same method as Reference Example 207. 
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Tmbl* 58 




Ref. 
Ex.208 



_ Properties 



light brown crystals 
t . ' J - 5 -5Hz) # 7.25-7.3K4H. ml , 7 43f2H '- 3H *)' 

£88: ?.«JSa S: J:^':!fffi :!'""»»• * 

g spectrum V(KBr) g^t 3464, 1666. 1316, 1162 



Reference Example 209 
^^-U-phenoxy-lH-imidazoI^ 

vl. 2\ ,l 65 9 ° f 4_I2 - (4 " Chloro - lH - i » i ^ot4,5-cJ q uinoli a - 1 - 
yl) ethyl Jbenzamide there were added 0.81 g of potassium 
hydroxide and 4.43 g of phenol, and the mixture was stirred at 
120»C for ,4.5 hours. After adding water and 10% hydrochloric 
acid to the reaction mixture to adjust the liquid to pH 8, ethyl 
acetate was added and the precipitated crystals were filtered 
off to obtain 1.29 g of light brown crystals. Recrystallization 
from ethanol yielded yellow needle.-like crystals with a melting 
point of 265. 0-266. 0°C. ' 
Elemental analysis: C JS H„N 4 0 a 
Calculated: C. 73.51; H, 4.94; N, 13.72 
Found: C. 73.33; H, 4.85; N, 13.43 

The compounds for Reference Examples 210-287 listed in 
Tables 59 to 71 were obtained by the same method as Reference 
Example 209. 
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Table 59 







• R C " 


Properties 
{ recrya tallization 
solvent } 


Elemental analysis 


net. 

Ex.210 


CONHMe 


H 


faint violet crystals 
IEtOH> 
m: 215. 0-217. 0°C 


Calc.: C,73.92x H.S^S* N 13 3fi 
Found: C, 74.02; H,5.13; N, 13.16 


Ref. 
Ex.211 


OH 


H 


faint brown crystal a 
(EtOH) 
bid: 266. 0-268. 0 # C 


Calc: C.75.57: H 5 02» N 11 M 
Pound: C, 75.37; B,4.72; N,11.09 


Ref. 
Ex.212 


OS 


R 


colorless crystals 

(EtOH) 
mp: 193. 0-195. 0*C 


CLHjjN.O. ! 
Calc * C 74 48* US Sfl • M Q 11 
Found: C, 74.42; H,5.45; N,9.3B 


Ref. 
Ex.213 


SO,NHEt 


R 


light brown crystals 
(EMF-HjO) 

mp: *37 ,U-23j,0'C 


CLARAS 
Calc: C,66. 08; H,5.12; N,11.86 

rmm^ • C C 1 1 . rr A a<f . %t n •* « «t 


Ref. 
Ex.214 


SO,NHnPr 


R 


colorless crystals 
(DMF-HjO) 


C^H^S 
Calc: C, 66.65; H,5.39; N,11.51 


Ref. 
Ex.215 




H 


light reddish brown 
crystals 
(DMP-HjO) 
mp: 204 .5-205 ,5*C 


Calc: C,66.0?f , H'5 , fl2i N,11.86 
Found: C,65.80; H,4.91; N,11.64 


Ref. 
Ex.216 


SOjNH, 


H 


light brown crystals 
(DMF-HjO) 
mp: 260. 0-260. 5°C 


Calc: C, 64.85; H,4.54; N.12.60 
Found: C, 64.58; H,4.27; N, 12.56 


Ref. 
Ex.217 


SOJOi, 


Et 


light brown crystals 
(CH,CN) 
op: 277. 0-280. 0°C 


Calc: C, 66.08; B,5.12; N.11.86 
Found: C,65.83; H.4.83; N.11.75 


Ref. 
Ex.218 




n-Pr 


light brown crystals 
_(DMF-H,0) 
mp: 225. 0-226. 0°C 


W,o,s 

Calc: C, 66.65; H.5.39; N,11.51 
Found: C, 66.57; H,5.27; N, 11.56 


Ref. 
Ex.219 




n-Bu 


light yellow needle- 
like crystals 
{CHjClj-MeOH) 
wp: 233. 5-234. 5°C 


C^H^O.S 
Calc: C, 67.18; H,5.64; N,11.19 
Found: C, 66.84; H,5.57; N,10.93 


Ref. 
Ex.220 


SOjNH, 


n-Pen 


light brown crystals 
(CH,CN) 
mp: 168. 5-169. 5'C 


CL,H„N 4 0,S 
Calc: C, 67.68; H,5.88; N,10.89 
Found: C, 67.49; H,5.71; N.10.73 


Ref. 
Ex.221 


SO^H, 


iso- 
Pen 


colorless needle-like 
crystals 
tCH,CN) 
mp: 225.0-226.5°C 


C„H,^0,S 
Calc: C, 67.68; H.5.88; N,10.89 
Found: C, 67.42; H,5.83; N,10.78 
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Table 60 




Ref. 
Ex.222 



Ref 
Ex.223 



Ref. 
Ex.224 

Ref" 
Ex.225 

Ref. 
Ex.226 



Ref 
Ex.227 

ReFT 
Ex.228 



Ref 
Ex.229 



Ref. 
Ex.230 



Ref. 
Ex.231 



Ref. 
Ex.232 

Ref 
Ex.233 



50JIH, 



CH.CH.CF, 
CHjOH 
CH,OMe 



SO,NHMe 



SO^lHMe 



SO^JHMe 



CHjOEt 
S 



Et 



SO y NHM< 

SO^JHMe 
SO^HMe 



n-Pr 



n-Bu 



r< 



Properties 
(recryatallization 
ao lvenfc} 
Y*llow crystals 



colorless crystals 

(DMF-HjO) 
np: 250. 5-251. O^r 



•light brown crystals 
(DMF-HjO) 
227. 5-23 A s*c 
light brown crystals 
(EMP-HjO) 
: 2 61 . 0-2 63 . OT 
colorless crystals 

apt 247.0-249 .OT 



light yellow crystals 
(DMF-HjO) 
257.Q-25B _n«r 
colorless crystals 

(DHF-HjO) 
gg>: 261.0-262-5°r 



- — - - — \_ 

colorless crystals 
(DMF-HjO) 
253. 5-254. 0»r 



light reddish brown 
crystals 

«p: 235.5-236.p B C 



Elemental analysis™" 



Calc.r 
Found: 



C,64.6ff; H,4.84; 
C,64.92: n f i o* 



Calc.r 
Found: 



C,58.59; H,3.74; 
C,58.38; H.3.5Sr 



N,10.76 
N,10.87 



Calc.: 
Pound 

Calc.: 
Found: 

Calc.: 
Found: 



C,60.10; H,4.20: 

C,63.28; H,4.67; 
C,63.24; B,4.5B: 

C,63.92?H,i.95; 
C,63.63; H,4.80; 



N,10.93 
N,10.83 



Calc: C,64.^°i S . 21? 
Found: C, 64.29; H,5.1 3: 

Calc: C,65.^Bf°i! 8 4. 
Found: C,65.28y H,4.64; 



N.10.36 
N,10.30 

N,11.81 
N,11.71 

N,11.47 
N,11.44 



light reddish brown 
crystals 
(DMF-HjO) 
220. 0-22 l_q«r 
light brown crystals 
(EtOH) 
_ r 203 .0-203 .5°C 
colorless crystals 
(CH,CN) 
: 225. 0-226. 0»P 



Found: C,65.57; H,4.95.- 



N,11.15 
N,10.94 

N,12.22 
N,li.92 



N,11.74 
N,11.84 



Calc . : 
Found: 



C.66.65; H,5.39; N,11.51 
C,66.31; H,5.24; N,11.35 



Calc: C,67. % ?C , H°5 S 64; N,11.19 
Found: C,67.19; H,5.55; N,11.01 



„ cn WAS 

:,67.68; H,5.8B; 



Fn^ 1 n'cl'lV H ' S - flB; 
Found: C, 67 .69; H,5.73; N . 10 . 92 

Calc : C,Sl!$$?u?h S .Sl: N,10.93 
Found: C67.95; H,5.40? N.10.89 



Table 61 





R 1 


R E 


Properties 
i r ecrys talliza tion 
solvent } 


Elemental analysis 


Ref. 
Ex.234 


CH,OH 


H 


light brown plate 
crystals 
(EtOH) 
mo: 187. 0-189. 0°C 


Calc: C,75.9?f W H! 5\35; N,10.63 
Pound: C,76.10; H,5.11; N,10.71 


Ref. 
Ex.235 


CH,OH 


Et 


light brown crystals 
(DMT-HjO) 
mp: 220. 0-222. 0°C 


Calc: C76.57; H,5.95; N,9.92 
Found: C,76.28; H,6.03; H,10.01. 


Ref. 
Ex.236 


CH,OH 


n-Bu 


light brown crystals 
(EtOH) 
mp: 149. 5-150. 5°C 


Calc: C,77.14; H,6\47; N,9.31 
Found: C, 76.99; H,6.40; N,9.14 


Ref. 
Ex.237 


NHMs 


H 


colorless crystals 

(CHjClj-MeOH) 
mp: 256. 5-257. 5°C 


Cj-HjjN^O.S 
Calc: C65.48; H,4.84; N,12.22 
Found: C,65.34; H,4.76; N.12.40 


Ref. 
Ex.238 


NHMs 


Me 


colorless crystals 

(CH,CN) , 
rap: 246. 0-247. 0 # C 


r U MQC "1 

Calc: C,66.08; H,5.12; N,11.86 
Found: C,66.35; H,5.11; N,11.80 


Ref. 
Ex.239 


NHMs 


Et 


colorless crystals 

(EMF-HjO) 
rap: 267. 0-268. 0 # C 


Calc: C,66.65; H,5.39; N,11.51 
Found: C66.S1; H,5.32; N,11.34 


Ref. 
Ex.240 


NHMS 


n-Pr 


light brown crystals 
(DMF-HjO) 
rap: 223. 0-225. 5*C 


Calc: C, 67.18? H,5.64; N,11.19 
Found: C, 67.02; H,5.55; N,11.15 


Ref. 
Ex.241 


NHMs 


n-Bu 


light brown crystals 
(DMF-HjO) 
mp: 160. 5-162. S°C 


Calc: Q,Si?i^t.f^Zi N,10.89 
Found: C, 67.50; H.5.77; M.10.84 


Ref. 
Ex.242 


NHMs 


r< 


grayish brown crystals 
_ (AcOEt) 
nip: 226.0-227.0°C 


WAS 

Calc: C, 67.95; H,5.51; N,10.93 
Found: C, 67 .66;' H, 5 .44; N,10.68 


Ref. 
Ex.243 


NHMs 


CHjOEt 


faint brown crystals 
(DMF-HjO) 
rap: 223. 0-225. 0 # C 


Calc: C, 65.10; H,5.46; N.10.84 
Found: C, 64.91; H,5.33; N,10.82 


Ref. 
Ex.244 


NHTs 


H 


light brown crystals 
(DKF-HjO) 
mp: 242. 0-242. 5°C 


Calc: C, 69.64; H,4.90; N, 10.48 
Found: C, 69.47; H, 4.68; N.10.44 


Ref. 
Ex.245 


NHAc 


H 


colorless prism 
crystals 
{EtOH) 
mp: 234. 5-235. 0°C 


Calc: C,73.92; H,5.25; N.13.26 
Found: C73.84; H.5.15; N.13.19 



Table 63 




NHAc 



R* 



Me 



Et 



Ref . 
Ex.248 



NHAc 



Ref. 
Ex.249 



NMeAc 



Properties 
CrecryBtallixatioa 

■olventl 

iaoat yellow plate" 
7 crystals 
(MeQB) 
~ — 241 . 0>24i nv» 
light brown crystals 
(HeOH) 

247,5-248. 0°C 

colorless plate crystals 
(AcOEt) 
176. 5-177. n»r 



Ele 



ital analysis 



colorless 



Ref. 
Ex.250 



NMeAc 



He 



Ref. 
Ex.251 



NMeAc 



Et 



Ref. 
Ex.252 



NMeAc 



n-Bu 



Ref. 
Ex.253 

"~ReT 
Ex.254 



NBn, 



CHMeNHAc 



n-Bu 
Et 



-— ystals 
(AcOEt) 

144. 0-145. 0°C 



colorless crystals 
(iso-PrOH) 
205. 0-206. 5°C 



faint brown needle-like 
crystals 
(AcOEt) 
99 . 0-102 - 0«r 



colorless needle-lixe 
crystals 
(AcOEt) 
164. 5-165. 0°C 



colorless crystals 
"(AcOEt) 

~- 157.0-157 ^r> 

light brown crystals 
(DMF-HjO) 
182. 0-184 .0°r 



c«ac: c.WtW. H n 58 

Found: C, 72.74; n'.l't; jfcg.'g 



Found: C,75.3 8 ; jj .II; £g.'g 



C^JJ o, 

Calc: C,74.2FTh 5 54- » 13 fli 



Calc.: 
Found: 



,73.18; H,5.92; N.12.19 



C 

C,73 



18; H,5.67: N.12.'l2 



C, f H ? JI 4 O a .l/2H.O 
Pound: 0,73.72; H,6.19; N,U.85 



Calc.: 
Found: 



C M H„N 4 0 a " 

C,75.58; H^.55; N,11.37 
C,75.62; H.6.60; N,11.31 



? 1C ^ : S'SJ' 79f H ' 6 -54; N,9.08 
Found: C81.93; H,6.56: N.9.09 

Found ! C.74.B0; H,6.23: M. 11 . 63 
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Table 63 







R* 


Proper tiea 
( recrys tallixation 
solvent) 


Elemental analysis 


Ref . 
EX.235 




H 


light reddiah brown 
crystals 
\ war fi.u | 
mp: 235. 5-236. 5°C 


Calc: C, 64.21; H,5.39; N,12.49 
Found: C, 64.06; H,5.19; N, 12.54 


Ref. 
Ex.256 


SO^NH, 


Ft* 


colorless crystals 

(EtOH) 
no: 249 ,0-250. O'C 


Calc: C, 65.52; H.5.92; N,11.76 
Pound: C, 65.57; H,6.03; N, 11.63 


Ref. 
Ex.257 


en nu 


CH,OEt 


light brown plate 
crystals 
(CH,CN) 
mp: 250. 0-252. 0 # C 


Calc: C, 64.01; H,5.97; N,11.06 
Found: C,63.99; H,6.06; N,10.70 


n _ r 

Ret . 
Ex.256 


CH,OH 


H 


light brown crystals 
(iso-PrOH) 
mp: 188. 5-190. 5*C 


Calc: q, 75.16; H,6.31; N,10.52 
Found: C,74.89; H,6.19; N,10.34 


Ref. 
Ex.259 


CH,OH 


Ma 


light brown crystals 
(iso-PrOR) 
mp: 201.0-202.0*0 


C jHjfN O 

Calc: C, 74.70*; H, J 6?63; N, 10.05 
Found: C,74.73; H,6.58; N, 9.86 


Ref. 
Ex.260 


CH,OH 


Et 


light brown crystals 
(MeOH) 
mp: 203. 5-205. 0'C 


Calc: C75.85; H,6!e4; N,9.83 
Found: C f 75.62; H,6.94; N,9.77 


Ref. 
Ex.261 


CH.OH 




light brown crystals 
(CHjC^-EtjO) 
mp: 173. 5-174. 5°C 


Calc: C,76.79; H,6.89; N,9.26 
Found: C76.51; H,6.61; N,8.96 


Ref. 
Ex.262 


NHMs 


H 


light brown crystals 
mp: 242. 0-243. 5°C 


C„H^.O,S -1/2^0 
Calc: C63.67; H,5.77; N,11.88 
Found: C,63.86; H,5.68; N,11.90 


Ref. 
Ex.263 


NHHs 


Et 


colorless crystals 

(MeOH) 
mp: 242. 0-244. 0°C 


Calc: C, 66.10; H,6.16; N, 11.42 
Found: C, 66.26; H,6.20; N, 11 .33 


Ref. 
Ex.264 


NHMs 


n-Bu 


colorless crystals 

(AcOEt) 
mp: 187. 0-188. 0°C 


C„H„N 4 0,S 

Calc: C,67.X5; H,6.61; N,10.80 
Found: C67.01; H,6.40; N,10.82 


Ref. 
Ex.265 


NHHs 


CH,OEt 


light brown crystals 
(EtOH) 
mp: 189. 0-189. 5°C 


Calc: C.64.59; H,6.20; N,10.76 
Found: C, 64.53; H,6.20; N,10.63 


Ref. 
Ex.266 


NHAc 


R 


light yellow crystals 
(DMF-HjO) 
mp: 245. 0-246. 5°C 


Calc: C.73.22; H,6.14; N.13.13 
Found: C,72.99; H,6.15; N,13,06 


Ref. 
Ex.267 


NHAc 


Me 


colorless needle-like 
crystals 

(EtOH) 
mp: 260. 5-261. 0*C 


Calc: C,73.61; H.6.41; N,12.72 
Found: C,73.45; H,6.37; N,12.73 
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Table 64 



0£C 



Ref. 
Ex.268 



NHAc 



n-Bu 



Properties 
( reczyatallizatioa 

s olvent) 

light brown crystals 



(AcOEt) 
_mp; 227.0-228. 0°g 



El« 



ital analysis 



Found: ' ~ 



C,74.57; H.7 

Calc.: C,73.6Tf^:^4l 
Found: C.73.58: H,6.52 



10; N, 11.61 
12; N, 11.48 



Ref. 
Ex.269 



NMeAc 



Ref. 
Ex.270 



NMeAc 



He 



colorless crystals 

(MaOH-HjO) 
gg>= 145. 5-147. 0°g 
colorless prism 
crystals 
(AcOEt) 
181. 5-182. or 



faint 



N,12.72 
N, 12.66 



Pound: C,73.97; H,6.59; N,12.43 



Ref. 
Ex.271 



NMeAc Et 



Ref. 
Ex.272 



CHMeNHAc 



Hp ; 



----- crystals 
(AcOEt) 
_1£1^0-162.5°C 



— - — — - - •*-■-'■«». ~> ^. 
colorless crystals 
(EtOfl) 
236. 0-236. VP 



Calc. : 
Found: 



C,74.3J; H.S'.BB; 11.96 
C74.35; H,6.96: N,11.85 



SSSj 8 S'2-§?^-«; N.12.33 
Found: C73.98; H,6.88: K. 12.32 



Table 65 






R* 


R 1 


Properties 
( recrystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.273 




K 


colorless crystals 

(EMF-HjO) 
mp: 248. 0-249. 0«C 


Calc: C,64.85? H,4.54; N.12.60 
Found: C, 64.57; H,4.40; N,12.46 


Ref. 
Ex.274 


m-SO,NH, 


H 


light brown crystals 
(DMF-HjO) 
wp: 255.5-257.0^ 


C i .H af N < 0,S.l/4H J 0 
Calc: C, 64.20; H,4.60; N,12.48 
Found: C64.01; H,4.36; N,5.64 


Ref. 
Ex.275 


P-SO^JH, 


CI 


ligbt brown crystals 
(DMF-HjO) 
mp; 295.0-296. 0 fl C 


CjJ^ClN.O-S 
Calc: C60.19; H,4.00; 11,11.70 
Pound: C. 59.89; H,3.B1; N,11.70 



Table 66 





Properties 
(recrystallizatioa 
, solvent) 


Elemental analysis 


Ref. 
Ex.276 


(GH,Cl,-MeOH) 
inp: 240. 5-241. ST 


C_EN 0 S 
Calc: C, 58 .65? H, 1 .03 ; N,12.44 
Found: C, 58.44; H.3.7S; N,12.43 



Table 67 





n 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ref . 
Ex.277 

i 


1 


light brown crystals 
(EWF-HjO) 
Dipt 249. 0-253. 5°C 


Calc: C64.17; H,4.21; N,13.01 
Found: C, 63.91; H,4.13? N,12.74 


Ref. 
Ex.278 


3 


light pink crystals 
(DMF-HjO) 
np: 255. 0-255. 5'C 


Calc: C, 65.4^^2*^84; N, 12.22 
Found: C, 65.44; B,4.84; N,12.11 
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© 



Ref. 
Ex.280 



SO,NHMe 



He 



CH,OEt 



light brown crystals 



ties 



(2H, 



NMR spectrum * (DKSO-di ppm * 2 2flf3w .1 •» 
t, J-7HZ) , 4 .88 lasTt? ; 7 24 V far .? S 

7*75C2H* d 't 7 ;£ 5 7 7 -S 5 ^' B) ' 7.70-7.86TL, a), 
/.75(2H, d, J«8Hz), 8.30-8.40 (1H. 0) 

IK spectrin V(KBr) cm". 1 ^4. 3152. 131? U36 
color leu crystal* ' 2 * 

f^Q^r^ * tDHS °-*.> PPm: 1.16(3H, t, J.THz) 
2.39 (3H d, J-5Hx), 3.30<2H, t, J-7.5H*) 3 sfffS 

/.28(1H, g, J37H2J, 7.30-7 35f2w «i\ •? *n ' 

7.50(4H, a), 7.55i7. 65ty"mf, f2 ?' 70-7 75 in ml 
8. 35-8. 40 (1H, m) '.70-7.75 (3H, a), 

IK spectrum V(KBr) cm' 1 : 1320, 1158 
Mass sp ectrum m/ z; 516 {M*} 



Table 69 



R 1 


R 1, 


SO.NH, 


Me 



Ref. 
Ex.281 




d, J-8Hx) 

IR spectrum V(liq) cm -1 : 3328, 
Mass sp ectrum m/z: 462 <M> 



1316, 1160 
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Table 70 



cxX, 

'. Proper tiea 

light brown crystals .— 
NMR spectrum S (CDCl,) j>pm: 1.80-2 .00 (4H 



Ref . 
Ex.282 


R 1 
NHKs 


R L 
He 


_ Properties 

NMR spectrum & (CDCl,) jjpm: 1.80-2 .00 <4H, m) , 
2.16(3H, s), 2.82{2H, t, J«6Hz), 2.92<3H, s) , 
3.04<2H, t, J-7Hz), 3.10(2H, t, J-7Hz), 4.46<2H, 

^'oJ'^iU*-" 12 *' d ' J " a - 5H *)' 7.05-7.1815H, m), 
7.28-7.32(2H, m) , 7.61{1H, br-s) 

IR spectrum V(liq) cm" 1 : 3432, 1338, 1158 
Mass spectrum m/z: 476 (M*) 


Ref. 
Ex.283 


NHAC 


Et 


light brown crystals 

NMR spectrum S (DMSO-d,) ppm: 1.24 (3H, t, J-7.3Hx), 
1.75-1. 05<4K, m) f 2.02<3H. s), 2.63(2H, q, 
J-7.5HZ), 2.66(2H, t, J=6Hz), 2.96(2H, t, 
J-7.5Hz), 3.10(2H, t, J-6Hz), 4.4612H, t, 
J-7.5HZ), 7.02(2H, d, J«8.5Hz), 7.10(2H, d, 
J-8.3HZ), 7.12 (1H, t, J-8.'5Hz), 7.37(2H, t, 
J-8.5HZ), 7.47(2H, d, J»8.5Hz), 9.78(131, m) 

IR spectrum V(XBr) cm" 1 : 1690, 1600. 1264 


Ref. 
Ex.284 


NMeAc 


n-Bu 


yellowish orange liquid 

NMR spectrum $ (CDCl,) ppm: 0.92<3H, t, J«7.5Hz), 
1.38 (2H, sextet, J-7.5Hz), 1.78 (2H, quintet, 
J=7.5Hz), 1.80-1. 90<4H, m) , 1.85(3H, br-s), 
2.5K2H, t, J-7.5HZ), 2.80(2H, t, J-6Hz), 3.07<2H, 
t. J=7Hz), 3.10 (2H, t, J»6Hz), 3.24(3H, s) , 
4.50 (2H, t, J-7Hz), 7.05 (2H, d. J-8Hz> , 7.12 (2H, 
d, J«8H*>, 7.13 (1H, t, J-8Hz), 7.25(2H, d, J-8Hz), 
7.34 (2H. t, J=8Hz) 

IR spectrum V(liq) cm* 1 : 3464, 1662 
Mass spectrum m/z: 496 (M') 


Ref. 
Ex.285 


NMeBn 


CH,OEt 


brown liquid 

NMR spectrum/ S (CDCl,) ppm: 1.19(3H, t, J»7Hz), 
1.80-1.95(4H, m), 2 .75-2 .90 (2H, m) , 2.90-3 .10(2H, 
m), 3.0K3H, s) , 3 .10-3 .20 (2H, m) , 3.52(2H, q, 
J=7Hz), 4.44(2H, s) , 4.52 (2H, s) , 4.57(2H, t, 
J»7.5Hz), 6.67(2H, d, J»8.5Hz), 6.90 (2H, d, 
J=8.5Hz), 7.05-7.40(10H, m) 

IR spectrum V(liq) cm" 1 : 3432 
Mass spectrum m/z: 546 (M") 
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Table 71 







R 1 


PropertieS " ' " \ 


Ref. 
Ex.286 




He 


1R •pectrua V(XBr) cm": 1304, 1164 
Mass roeghrua m/gr A ^^ } 


Ref. 
Ex.287 




OHe 


SJrayxah brown crystal* 

f?s?£ Ctr r / "*SO-<J,) PPm: 3.3S{2H, t, J-Tte) 

a, J«8Hz), 8.10 (1H, s) onz/, /.75(2H, 

IR -pectrun V(KBr) cm" 1 : 3356, 1328, 1164 
Mesa gr> gg |-^ m/z; 474 rip 



Reference Example 288 

4- [2-<2-n-butyl-4-phenoxy-6,7, 8,9-tetrahydro-lH-imidazo[4,S- 
cJquxnolin-l-yDethylJbenzenesulfonamide 

U ) 4- [2- (2-n-butyl-4-chIoro-6,7, 8, 9-tetrahydro-lH-imidazo [4,5- 

cJqu a nolxn-l-yl,ethyl- N -(i.ethoxypentylidene)benzenesulfon an dde 
To 3.04 g of 4- [2- [ (3-amino-2-chloro-5, 6,7, 8- 

tetrahydroquinolin^-yljandnojethyllbenzenesulfonamide there was 
added 12 ml of triethyl orthovalerate, and the mixture was 
stirred at 120-140'C for 25 hours. After adding n-hexane and 
removing the triethyl orthovalerate by decantation, the residue 
was stirred at 140'C for 19 hours. The mixture was purified by 
column chromatography [silica gel, methylene chioride/methanol 
(100:1) ] to obtain 1.67 g of light brown crystals. 

(2) 4 -f2-{2-n-butyl-4-phenoxy-6.7,8,9-tetrahydro-lH-imida 2 o[4 5- 
c ] quinolin-l-yl ) ethyl J benzenesul f onamide 

To 1.35 g of 4-[2-(2-n-butyl-4-chloro-6,7,8,9-tetrahydro- 
lH-xmxdazo [4 . 5-c] quinolin-l-yl) ethyl -N- (1-ethoxypentylidene) 
benzenesulf onamide there were added 0.43 g of potassium 
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hydroxide and 2.33 g of phenol, and the mixture was stirred at 
120°C for 5 hours. After adding water and a 10% sodium hydroxide 
aqueous solution to the reaction mixture to adjust the liquid to 
PH 10, methylene chloride was added for extraction. After 
washing the extract first with a 10% sodium hydroxide aqueous 
solution, water and then with saturated saline and dewatering, 
the methylene chloride was distilled off. The residue was 
purified by column chromatography [silica gel, methylene 
chloride/methanol (100:1-30:1)] to obtain 0.68 g of faint brown 
crystals. Recrystallization from ethyl acetate yielded 
colorless crystals with a melting point of 224. 5-225. 5°C. 
Elemental analysis: C a fl t Jifi i S 
Calculated: C, 66.64; H, 6.39; N, 11.10 
Found: C, 66.43; H, 6.41; N, 10.84 

Reference Example 289 

4- [2- (2-cyclopropylmethyl-4-phenoxy-lH-imidazo [4 , 5-c] quinolin-1- 
yl) ethyl] benzyl alcohol 

( 1 ) 4 - [ 2 - ( 4 -chloro-2 -cyclopropylmethyl-lH-imidazo [4,5- 
c]quinolin-l-yl)etfayl]benzyl cyclopropylacetate 

To 1.33 g of 4«[2-(2-cyclopropylmethyl-4-hydroxy-lH- 
imidazo [ 4 , 5 -c] quinolin-1 -yl ) ethyl ] benzyl cyclopropylacetate 
there was added 20 ml of "phosphorus oxychloride, and the mixture 
was stirred at 120°C for one hou*. The reaction solution was 
poured into water, and methylene chloride was added for 
extraction. After washing the extract first with water and then 
with saturated saline and dewatering, the solvent was distilled 
off. The residue was purified by column chromatography [silica 
gel, methylene chloride/methanol (100:1-30:1)] to obtain 6\3S g 
of colorless crystals* 

(2 ) 4 - [2- (2-cyclopropylmethyl-4-phenoxy-lH-imidazo [4, 5- 
c ] quinolin-l-yl ) ethyl ] benzyl alcohol 

To 0.25 g of 4- [2- (4 -chloro-2 -cyclopropylmethyl-lH- 
imidazo [4, 5-c] quinolin-l-yl) ethyl] benzyl cyclopropylacetate 
there were added 0.09 g of potassium hydroxide and 0.50 g of 
phenol, and the mixture was stirred at 120°C for 4 hours. After 
the reaction, water, a 10% sodium hydroxide aqueous solution and 
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*thyl acetate were added, and the mixture was stirred while 
cool lng on ice. The precipitated crystals were f" r ^ « 

melting point of 185 . 0-185 . 5°C. 
Elemental analysis: Cj^NjO, 
Calculated: C. 77.48; H, S.W; N, 9.35 
Found: C, 77.22; H, 6.09; N, 9.11 

The compounds for Reference Examples' 290-291 listed in 
Tables 72 and 73 were obtained by the same method as Reference 
Example 289. 

Table 72 



HO 




OB 





Properties 
( recrys tallization 
solvent) 


Elemental analysis 


Ref . 
Ex.290 


colorless crystals 

(AcOEt) 
mo: 184. 5-185. 0°C 


Calc : C,74.1?f^O0; N,9.27 
Found: C74.13; H,6.22; N.9.2S 



Table 73 



n 




OPh 





Properties 
( recrys tallizat ion 
solvent) 


Elemental analysis ^ 


Ref. 
Ex.291 


CCH,Cl 1 -Et a O| 
wd: 173.5-174.5^ 


Calc: C,76.79Th/6.89; N,9.26 
Found; C, 76,51; H,6.fil; N,B.96 



Reference Example 292 

4 - 12- [2 - ( 2-methylpropyl) -4-phenoxy-lH-imidazo [4, 5-c] quinolin-1- 
yl ] ethyl ] benzenesulfonamide 
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U ) 4 - [ 2 - [ 4 -hydroxy-2 - { 2 -me thylpropyl ) -IH-imidaz o [ 4 , 5 - 
c] quinolin-l-yl] ethyljbenzenesulf onamide 

To 8.0 g of 4-[2-[{3-amino-2-chloroquinolin-4- 
yl) amino] ethyljbenzenesulf onamide there was added 11.6 ml of 
isovaleric acid, and the mixture was stirred at 130°C for 24 
hours. The precipitated crystals were filtered off and washed 
with methylene chloride to obtain St. 31 g of crystals. 

(2) 4- 12- [4-chloro-2- (2-me thylpropyl) -IH-imidazo [4, 5-c] Quinolin- 
1-yl J ethyl ] benzenesulf onamide 

To 9.00 g of 4- [2- [4 -hydroxy-2- (2-methylpropyl) -1H- 
imidazo[4 # 5-c]quinolin-l-yl]ethyl]benzenesulfonamide there was 
added 135 ml of phosphorus oxychloride, and the mixture was 
stirred at 120°C for 9 hours. The reaction solution was 
concentrated under reduced pressure, ethyl acetate was added, 
and the precipitated crystals were filtered off to obtain 5.10 g 
of crystals. 

(3 ) 4 - [2- [2 - (2 -me thylpropyl) -4-phenoxy-lH-imidazo [4,5- 
c ] quinolin-l-yl] ethyljbenzenesulf onamide 

To 4.80 g of 4- [2- [4-chloro-2- (2 -me thylpropyl) -1H- 
imidazo[4, 5 -c ] quinolin-l-yl] ethyl] benzenesulf onamide there were 
added 1.86 g of potassium hydroxide and 10.2 g of phenol, and 
the mixture was stirred at 120°C for 5 hours. After adding water 
and 10% hydrochloric acid to the reaction mixture to adjust the 
liquid to pH 8, ethyl acetate was added and the precipitated 
crystals were filtered off to obtain 2.16 g of light brown 
crystals. Recrystallization from ethyl acetate yielded light 
brown needle-like crystals with a melting point of 221. 0-222 . 0°C. 
Elemental analysis: C^H^O^S 
Calculated: C, 67.18; H, 5.64; N, 11.19 
Found: C, 67.08; H, 5.47; N, 11.40 

The compound for Reference Example 293 listed in Table 74 
was obtained by the same method as Reference Example 292. 



Table 74 




Ref. 


Properties 
— (recrvstallitatiem .m^M 


Elemental analyei« 


Ex.233 


light yellow needle-liX© 

crystals 
(CH,CN) 

"P- 261. 0-263. 0*c 


Found: C.66.51; H, 5.24; N . 11.33 



Reference Example 294 

1- t 2 -^-^anophenyl,et±yl ] -4-ph e no^-lH-i n ddazo[4,5-c]gui M 

After dissolving 1.33 g of 4- [2- (4-phenoxy-lH-imidazot4 5- 
cjqumolin-l-yl) ethyl Jbenzamide in 33 ml or N(N - 
dimethylformamide, 1.05 ml of pyridine and 0.92 ml of 
trxf luoroacetic anhydride were added while stirring on ice, and 
stirrxng on ice was continued for 30 minutes. After adding 100 
ml of ice water and 20 ml of diethyl ether to the reaction 
solution and stirring, the precipitated crystals were filtered 
off to obtain 0.89 g of crystals. Recrystallization from ethyl 
acetate yielded light yellow needle-like crystals with a melting 
point of 196. 0-198. 0°C. 
Elemental analysis: C^H^o 
Calculated: C, 76.91; H. 4.65; N, 14.35 
Found: C, 76.97; H, 4.35; N, 14.45 

Reference Example 295 

4- [2- (4-phenoxy-lH-imidazo [4, 5-c]quinolin-l-yl) ethyl] benzoic 
acid ■ .. 

To 2.31 g of ethyl 4- [2- (4-chloro-lH-imidazo[4, 5- 
c]quinolin-l- y l,ethylI benzoate there were added 5.67 g of 
Phenol and 2.02 g of potassium hydroxide, and the mixture was 
stirred at 120»C for 3 hours. After adding water and 10% 
hydrochloric acid to the reaction mixture to adjust the liquid 
to p H 8, ethyl acetate was added and the precipitated crystals 
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were filtered off to obtain 2.29 g of crystals. 

Recrystallization from a mixed solution of N,N-<iimethylformamide 

and water yielded colorless crystals with a melting point of 

265.0-267.0°C. 

Elemental analysis: C^^N.O, 

Calculated: C, 73.34; H, 4.68; N, 10.26 

Found: C, 73.34; H, 4.38; N, 10.38 

Example 1 

4- [2- (4-andno-lH-imidazo [4, 5-c] quinolin-l-yl)ethyl]benzamide 

To 1.09 g of 4-[2-(4-phenoxy-lH-imidazo[4,5-c]quinolin-l- 
yl) ethyl] benzamide- there was added 9.87 g of ammonium acetate, 
and the mixture was stirred at 140°C for 5 hours. After adding a 
10% sodium hydroxide aqueous solution to the reaction mixture to 
adjust the liquid to pH 8, the precipitated, crystals were 
filtered off and washed with water to obtain 0.82 g of light 
brown crystals. Recrystallization from ethanol yielded light 
brown crystals with a melting point of 267. 0-268. 0°C. 
Elemental analysis : C^H^O 
Calculated: C, 68.87; H, 5.17; N, 21.13 
Found: C, 68.58; H. 4.94; N, 20.87 

The compounds for Examples 2-50 listed in Tables 75 to 78 
were obtained by the same method as Example 1. 



Table 75 




Ex. 2 



Ex. 3 



Propextie- 
(recrystallixation 
solvent} 



faint brown crystals 
(MeOH) 
264.5-266. o»r 
faint yellow needle-like 
crystals 
(EtQH) 
ap: 257.. 0-259. OT 



Calc : C,69.3 < 3f^S , . 5 4; 
Pound: C f 69.69; H,5.43: 
C lt H, w 6 

S^i' r^i'Sr H ' 5 - 30 ' 
Pound: C, 70.76; H,5.04; K,18.32 



El« 



ital analysis 



N,20.28 
N, 2 0.04 



Ex. 4 



CN 



yellow crystals 
(CBfP) 
301.0-3Q3 



Ex. 5 



Ex. 6 



COOH 



faint brown crystals 
ireprecipitated) 
ap: £3QQ*c 



Calc.: 
Found: 



C,72.83j H,4.82; 11,22.35 
C. 72.87; H,4.57: N.22.32 



light yallow crystals 
(DMF-HjO) 
mp: 207. 5-209. 5*e 



Calc. : 
Found r, 



c, 6 %f A - 1/3H -° 



C, 67.38; 



H,4 
H, 



9*; 
71; 



N,16.56 
N,16.51 



Ex. 7 



SO,NH-n-Pr 



colorless crystals 

(DMP-HjO) 
mp: 199. 0-200. 0»r 



Calc. : 
Found: 



C^H^KjO.S 
C, 60.74; H,5.35; N.17.71 
C, 60.88; H,5.26; N, 17 . 57 



GsAAOLS 
Calc: C. 61.59; H,5.66; 
Found: C, 61.47; H, 5. Ser- 



ial?. 10 
N,17.33 



Ex. 8 



Ex. 9 



SOjNMe, 



faint yellow needle- like 
crystals 

(ZSfF) 
mp: 297.5-298.^ 



C_H-.N i O,S 
Calc: C,60.74; H.5.35; N,17.71 
Found: C, 60.44; H.5.49; N,17.55 



light brown crystals 
(BMP) 
mp: 298. 5-299. n»r 



Calc: C,58.84;H.4.66; N,19.06 
Found: C r 58.59; H.4. 66: N,18.95 



Ex. 10 



He 



light -brown crystals 
(DMF-HjO) 
mp; 274.0-275 .0*C 



Ex. 11 



SOjNH, 



Et 



light yellowish brown 
crystals 
(DMF-EtOH) 
_mp_i_2 83 .0-284 . 0 B C 



C lf H„N,O s S-l/4H,0 
Calc: C59.13; H,5.09; N,18.15 
Found: C59.17; H,5.41; N.18.10 



CjJIj^.O.S — 
Calc: C,60.74?H,5.35; N,17.71 
Found: C,60.43; H,5.21; N,17.41 



Ex. 12 



n-Pr 



light brown needle- like 
crystals 
(EtOH) 
mp: 242. 5-244 . 0°r 



Calc: C f 61.59; H,5.66; N,17.10 
Found: C, 61.47; H,5.56; N,16.81 



Ex. 13 



n-Bu 



Ex. 14 



SO j NH i 



light yellow needle- like 
crystals 
(EtOH) 
np: 257. 0-258. 0°C 



Calc : 
Found: 



C 

C, 61.93 



H,6.00; N,16.36 
H,6.08; N,16.12 



n-Pen 



light brown crystals 
(EtOH) 
mp: 244. 0-244. 5°C 



Calc: C,63. \i.22; N,16.01 

Found: C63.31; H,6.29; N,16.04 
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Table 76 





R* 


R' 


( recrys tallixa tion 
solvent) 


Elemental analysis 


Ex. 15 




iso-Pr 


colorless needle-like 
crystals 
(CHjCN-BtOH) 
TO: 265. 5-266. 0 # C 


Calc . : cfZfffiFn. V. 7i£ N, 16.95 
Pound: C, 60.76; H,5.62; N,16.78 


Ex. 16 


sew 


iso-Bu 


light brown crystals 
(CHjClj-MeOH) 
mp: 232.0-234.0'C 


C-H-J 

Calc: C, 62.39; J 
Pound: C, 62.57; 1 


1,5.95; N,16.34 
1,5.95; N.16.35 


Ex. 17 


SO,NH, 


iso-Pen 


colorless crystals 

(EMP-HjO) 
n©: 249. 5-253. 5 # C 1 


Calc . : C , 63 . lS^'^f 22 ; H, 16 . 01 
Pound: C62.92; H,6.38; N,15.87 


Ex. 18 


SO^H, 




light yellow needle-like 
crystals 
(HoOH) 
bid: 245. 5-248. 5 # C 


Calc: C,62.6?M 
Found i, C, 62.52; I 


I.OS 

1,5.50; N,16.61 
1,5.33; N, 16.50 


Ex. 19 


SO^H, 


CP, 


colorless crystals 

(EMP-HjO) 
mp: 286. 5-287. 0*C 


WW 

Calc: C32.41; H,3.70; N, 16 .08 
Pound: C52.38; H r 3.66; N,13.87 


Ex. 20 


SO.NH, 


CH,CH,CP, 


light brown crystals 
(EMP-HjO) 
mp: 248. 5-249. O'C 


Calc: C54.42; H,4.35; N,15.11 
Found: C54.13; H.4.49; N,14.91 


Ex. 21 


S0.NH, 


CHjOH 


faint yellow crystals 
(EtOH-H,0) 
mp: 256. 0-258. 0 9 C 


^^0,8.1/311,0 
Calc: C56.56; H,4.91; N,17.36 
Pound: C56.87; H,4.66; N,17.35 


Ex. 22 


SO^H, 


CH,0Me 


colorless crystals 

(EMF) 
mp: 248. 0-249. 0*C 


C w H lf N > 0 | S 
Calc: C,58.38; H,5.14; N,17.02 
Pound: C, 58. 50; H,5.03; N, 16.76 


Ex. 23 


sojm. 


* CHjOEt 


colorless crystals 

(DHP-R,0) 
mp: 272. 5-274. 5*C 


c,a^,os 

Calc: C59.28; H,5.45; N, 16.46 
Found: C59.07; H,5.36; N.16.16 


Ex. 24 


SO,NHMe 


H 


colorless crystals 

(CMF-HjO) 
mp: 244. 0-245. Q'C 


WW 

Calc: C,59.83; H,5.02; N, 18.36 
Pound: C.59.83; H,4.94; N,18.27 


Ex. 25 


SOjnfiie 


He 


colorless crystals 

(EMF-HjO) 
mp: 259. 5-260. 5 # C 


C_H„1 

Calc: C, 60.74; 1 
Pound: C, 60.88; 2 


1*^35; N, 17.71 
1,5.33; N,17.43 


Ex. 26 


SO,NHMe 


Et 


colorless crystals 

(CMP) 
mp: 262. 0-264. 0°C 


Calc: C, 61.5JTM 
Found: C, 61.69; I 


!'°i%6; N,17.10 
1,5.65; N,^6.86 
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Table 77 




Ex. 27 
Ex. 28 



Ex. 29 

Ex. 30 
Ex. 31 
Ex. 32 



Ex. 33 
Ex. 34 



SCUNRMe 



SO^NHMe 

SOJOTMe 
SOJJHMe 
CH,OH 



CHjOH 
CH,OH 



Ex. 35 



CH,OH 



Ex. 36 



CHjOH 



Ex. 37 
Ex. 38 



KHMa 
NHMs 



n-Pr 



n-Bu 



CH.OH 
CH.O£t 



Et 



n-Bu 



CH,0£t 



Me 



Properties 
{"crystallization 

Solvent} 

colorlasa crystals 
(EKF) 
233.5-m ^ 
light brown crystals 
(HeOH) 
mp: 225 .5-226 . S*C 



faint .yellow plate 
crystals 
(MeOH) 
t >30Q*C 
faint brown crystals 
(CNF) 
231.0-233 ft«»r 
colorless crystals 
(DMF-HjO) 
_ : 239.0-240 . 5*p 
light brown crystals 
(EtOH) 
mp: 223. 0-225 



co lor las a crystals 
(MeOH) 
, ^. 215. 5-217 .0«f 
light brown crystals 
(MeOH) 
mp: 289. 0-289. 5°( 



light brown prism 
crystals 
(MeOH) 
mp; *289.0!C, 
decomposed 



colorless crystals 

{EtOH) 
mp; 241.0-242.0*0 



colorless crystals 
(AcOEt) 
, 229. 5-23 0.5T 
colorless crystals 

(CHjCN-EtOH) 
mp: 228. 0-229. 0»C 



tie 



atal analysis 



Calc.: C,62.39/ I H , , 0 g!35; N 16 54 
Found: 0,62.36! gj^ll Rgj j 

SSi' S'S-SMlV22, M.UM 
,Found: C,63.04i H,6.25.- Hal.8l 



Calc.: C,5*.09; H,5 . 0l7W, 15 .48 
Found: C53.09; H,5.20 H if ii 



Calc. 
Foundj 

Calc, 
Found : 

Calc.: 
Found: 



C,63.45; H,5.79; N,16.08 
.C63.44; H.5.79. n.i* 95 

C,60.S?^?73. 
C,59.98; H,5.7S: S.l«> T 

^71.68; H.5.70? N,17.60 
C71.84? H,5.48.. N,17.36 



Calc 
Found ; 

Calc 
Found 



C72.81; H,6.40; N,16.17 
C,72.94; H,6.44r N . 16 . 17 

C^N.O-HCl 
C,67.l2; H,6.62; N,13.63 



C,66.99; H.6.89: N,13!62 



Calc: 
Found: 



C^H^O-HCl-l^O 
C,6^.10; H.6.27; N,13.41 
C, 66.25; H,6.06; N,13.55 



C^H^O.-HCl 
Calc : C63.99; H,6.10; N,13.57 
Found: C, 6 4.13,- H,6.10; N,13.37 



Calc z C, 59. 83V H* 5.02; N,18.36 
Found-' C,59 .57; H,4.94; N.18.20 

Calc.: C60.74? H,5.35; N,^7-71 
Found: C.60.77; H.5.34; N,l7.47 
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R 1 




Properties 
( r eery s talliza tion 
solvent) 


Elemental analysis 


Ex. 39 


NHMs 


Et 


colorless prism 
crystals 
(MeQH) 
mp: 180. 5-181. 5*C 


' C 11 H a N | 0 a S.HC1.3/2H J 0 
Calc.: C.53 32 1 H 5 7«i» w ia m 
Pound: C,53.39; H,5.72; N,14.82 


Ex. 40 


NHMa 


n-Pr 


light brown crystals 
(iso-PrOH) 
bid: 250. 5-253. 5°C 


CnH^N^S-HCl 
Calc.: C 57 dd • R 5 in. m ic 

Pound: C, 57.18; B,5.63; N,14.99 


Ex. 41 


NHMfi 


n-Bu 


light brown crystals 
(MeQH) 

Bin* •icn c*r» 


C^N^S-HCl 
Calc: C.58.28; H,5.95; N,14.77 
round, c, 58.25; H,5.85; N,14.79 


Ex. 42 


KHMs 


r< 


colorless crystals 

(MeQH) 
rrm ■ 235 0-2 1? X 9 n 


Calc: C5B.53; H,5.55; N,14.84 
fomia. v.,3o.m; H,o.41; N, 14.82 


Ex. 43 


NHMs 


CH,0Et 


faint brown crystals 
(EtOH) 
mo: 218 0-220 o*r* 


C o H B N,0.S 
Calc: C, 60.12; H.5.73; N,15.93 

Pound • P SQ AC. B ■ CI. m « ■ * n 


Ex. 44 


KHTs 


H 


light brown crystals 
(DMF-H,0) 
mp: 236. 5-237. 5*C 


Calc: 0,65.63^!^ 07; N,15.31 
Pound: C, 65.44; H,4.92; N,15.11 


Ex. 45 


NHAc 

f 


H 


colorless crystals 

(CHjClj-MeOH) 
mp: 247.0-248.0*C 


CLA f M,0-l/4IL0 
Calc: C, 68.65; H,5.61; N,20.01 
Pound: C, 68.59; H,5.43; N.20.00 


Ex. 46 


NHAC 


Me 


colorless crystals 

<Et0H-H,O) 
mp: *290 # C, 


Calc: C63.71; H,5.60; N,17.69 
Pound: C,63.61; H,5.64; N,17.78 


Ex. 47 


NHAc 


Et 


colorless crystals 
(MeOH-H,0) . 

mp: 293. 5-29*. 5'C. 
decomposed 


C^KyNjO^HCl 
Calc: C, 64:46; H,5.90; 11,17.08 
Pound: C, 64.52; H,6.03; N,17.06 


Ex. 48 


NHAc 


n-Bu 


colorless crystals 
(CHjClj-MeOH) 
mp: £300 # C 


C M H^,0-HC1 | 
Calc: C65.82; H,6.58; N,15.89 
Pound: C65.63; H,6.44; N, 15.99 


Ex. 49 


NBn, 


n-Bu 


colorless crystals 

(AcOEt) 
mp: 177. 0-178. 0°C 


Calc: C,80.1l7^6.91; N, 12.98 
Found: C,79.93; H,6.85; N„12.75 


Ex. 50 


CHMeNHAc 


Bt 


colorless crystals 

(MeOH) 
mp: 154. 0-155. 5*C | 


C^H^O- 1/211,0 
Calc: C70.22; H,6.87; N,J17.06 
Found: C,70.46; H,6.78; N,17.05 



Example 51 

4 - [ 2 - ( 4 -amino-2 -methyl -lH-imidazo [ 4 , 5 -c] quinolin-1- 
yl) ethyl ] benzyl alcohol 

(1) 4-[2-(4«chloro-2-methyl-lH-imidazot4 / 5-c]quinolin-l- 
yl) ethyl] benzyl alcohol 

To 2.57 g of 4-[2-[ (3-amino-2-chloroquinolin-4- 
yl) amino] ethyl] benzyl alcohol there was added 7.2 ml of triethyl 
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i. 



wthcacetate. and the „i«ure «a 5 5tirrea at 

hours After adding „- he!caM to ^ r „ ctlon r 

re»ov lng it ^ oecautation. the residue was purmeTbTL 

0.1) J to obtain l.« 9 o£ llghc yeUo „ crystals 

yle^l^ 2 "T yl " 4 " PbenOIty " 1H - i,,,i,ia20[4 - 5 - <: '^°>'U»-l- 
yl) ethyl] benzyl alcohol 

To 1.50 g of 4-t2-(4-chloro-2- m ethyl-lH- im ida 2 o t 4 5- 
c]*uinolin-l-yi )e thyl,benzyl alcohol there were adJi o 73 c of 
potassium hydroxide ^ 4 . 02 g of phenoi> ^ J^ ^ g of 

sodium hydroxide aqueous solution to the reaction mixture to 
adjust the liquid to pH 10, methylene chloride was added for 
extraction. The .ethylene chloride layer was washed first with 
.10% sodium hydroxide aqueous solution, water and then with 
saturated saline, and after dewatering. the solvent was 
distilled off under reduced pressure to obtain 1.20 g of light 
brown crystals. 

vl! ^^^'^"^^^-^-^^^^S-cJquinolin-l- 
yl) ethyl] benzyl alcohol 

To i.oo g of 4-U-(2-methyl-4-phenoxy-l H -imidazo[4,5- 
c]quxnonn-l-yl,ethyl]benzyl alcohol there was added 4.52 g of 
ammonium acetate, and the mixture was stirred at 140"C for 6 
hours. After the reaction, a 10* sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 8, and then 
extraction was performed with a mixed solution of methylene 
chloride and methanol (10:1). The organic layer was 
concentrated under reduced pressure, 3.8 ml of methanol and 0.2 
Sodiuni hydroxide aqueous solution were added to the 
residue, and the mixture was stirred at 50»C for one hour." The 
reaction solution was stirred on ice to obtain 0.26 g of 
crystals. Recrystallization from ethanol yielded colorless • 
crystals with a melting point of 236.0-237 .0°C. 
Elemental analysis: C„H„N 4 0 
Calculated: C, 72.27; H, 6.06; N, 16.86 
Found: C. 72.05; H, 6.07; N, 16.64 

The compounds for Examples 52-79 listed in Tables 79 to 84 
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Were obtained by the same method as Example l. 



Table 79 









Fropertiea 
aolvgpt) 


Elemental analyaie 


Ex. 52 


SO i NH a 


B 


light brown cryatala 
mp; 292. 5-294. 0*C 


q jf B J ,N J 0,S-l/8Ho 
Calc. : C. 57 85* H s *7*l • w 10 ia 
Found: C,57.73; B,5.48; N,18.49 


Ex. 53 




Me 


colorleaa cryatala 

(Me OH) 
BO! 261, 5-263. 0*C 


SMO.SO/4ILO 
Calc: C,57.19, H,6.1$; N,17.55 
Pound: C57.39; H,5.95; N,17.27 


Ex. 54 


SO^ 


Bt 


colorleaa cryatala 

(MeOH) 
mp: 281. 0-283. 0°C 


CL f H JJ NO,S.l/2H | 0 
Calc: C58.80? B,6.4l; H,17.14 
Found: C5B.59; H,6.15; ^17.17 


Ex. 55 




n-Bu 


light brown cryatala 
(EtOH) 
mp: 240. 0-241. 0*C 


"** CL-H-JJ 0 s 
Calc: C61.80; B,c84; N,16.38 
Found: C61.52; B,6.85; N.16.17 


Ex. 56 


SO^ 


CH,OEt 


light brown plate 
cryatala 
(EtOH) 
TO: 254. 5-256. O'C 


Calc: C # 58.7'i^ , a°i S .34; N.16.30 
Found: C59.02; H.6.43; H,16.16 


Ex. 57 


CH,OH 


B 


colorleaa cryatala 

(EtOH) 
mp: 223. 5-225. 0 # C 


C Jf H a H 4 0 

Calc: C,70.7a; B,6.8B; N,17.38 
Found: C.70.90; B,6.84; N, 17 .30 


Ex. 58 


CHjOH 


Me 


light brown cryatala 
(iao-PrOH) 
mp: 230. 0-231. 0°C 


Calc: C71.40; B,7.19; N,16.65 
Found: C, 71.31; B.7.37? N,16.40 


Ex. 59 


CHjOH 


Et 


colorleaa cryatala 
(EtOH) 
mp: 222.5-224.5 


Calc: C71.9T; H,7.48; N,13.99 
Found: C. 71.70: H.7.48; N.16.03 
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Table 80 







T 3F 


Properties 
{ r eery* tallization 
solvent) 


Elemental analysis " 


Ex. 60 


CHjOH 


/-<] 


light brown crystals 

\ Tar ] 
mp: 231.5-232. 5*C 


Fe^U* n'll'lV H'7.50; N,14.88 
Found: C73.34; H.7.60: 7n 


Ex. 61 


HHHs 


H 


light brown crystals 
(MeQH) 
no; 271.5-274. O'C 


WAOlS • HC1 • 1 / 4H.0 

?%Vli f H '5.79rN,16.42 
Found: C53.64; H,5.88; N,16.30 


Ex. 62 


NHMs 




light, brown crystals 
(MeOH) 
mp; 292. 0-293. 0*g 


H ' 5 - 76 ' H,14.82 
Pounds C51.00; H.5.95; N,14.77 


Ex. 63 


NHMs 




light brown crystals 
(iso-PrOH) 
mp; 202. 5-204. 0*C 


CLH-N.O S 
Calc : C,60.?S?H f 6.58f KT,16.94 
Found; C, 60.96; H,6.46; N, 16.80 


Ex. 64 


NHMs 


n-Bu 


colorless crystals 
(EtOR) 

WD: 275.0-2'7ff 


Calc: C.53.69; H,6.46; N,13.61 
found; C,53.86; H, 6.36; N, 13.49 


Ex. 65 


NHM3 


CH,0Bt 


light brown needle- 
like crystals 
(EtOH) 
mp: 296. 0-297. 0«e 


C^H^O^.HCl 
Calc : C , 55. 05; H,6.30; N, 14.59 
Found: C55.01; H,6.27; N,14.42 


Ex. 66 


NHAc 


H 


light brown crystals 
(IMP) 
rep; 294. 0-295. 5°C 


Calc: 0,61.53; H, 6 .33? N,17.94 
Found: C, 61.46; H,6.33; N,18.04 


Ex. 67 


NHAc 


Me 


light brown crystals 

(THF) 

„__mpj_236.0-237 .0 - C 


Calc : CM At; H,6.99; N,19.03 
Pound: C68.76; H,7.Q0; N # 18.76 


Ex. 68 


NHAc 


Bt 


light brown crystals 
m (MeOH-HjO) 
mp: 134. 0-135. 5*C 


Calc: C,6*?&f^n,i 9 f39t N, 17.71 
Found: C,66.67; H,7.59; N,17.43 


Ex. 69 


NHAc 


n-Bu 


light brown crystals 
(MeOH) 
mo: £300'C 


C M H i,N,O.HCl.l/2H 1 0 
Calc: C. 63. 91| H,7.38; N,15.53 
Found: C, 64.07; H,7.17; N,15.70 


Ex. 70 


CHMeNHAc 


H 


colorless crystals 

(EtOH) 
mp: 253. 0-254. 0°C. 1 


C^HyyNgO'HCl 
:alc: C63.83; H,6.82; N>16.92 
*ound: C63.53; H,6.89; N,16.86 
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Table 81 



Ex. 71 



\ Properties 

brown liquid " " — ™ 

NMR spectrum S (CDC1,) ppm: 1.20<3H, t, J-7Bx) . 1.80- 
2.00(4H m) 2 80-3.15(6H, m) , 3.0K3H, a), 3.5K2H, q, 
?22?Ji 4 d 6( ? H ^ B i' «-«C2H, J-7.5HX), 4.52<2H, a) 
5.39{2H, br-s), 6.66 (2H, d, J-8.5Hz), 6.89(2H, d, 
J«8.5Hr), 7.12-7.40<5H, m) 

IR spectrum V(liq) cm Y 3320, 3180 

Mass spectrum m/z: 469 (M*) ■ 



Table 62 






R* 


R* 


Properties 
(recrystallixation 
solvent) 


Elemental analysis 


Ex. 72 


o-SO^JH, 


H 


light yellow crystals 
(DMF-HjO) 
mp: 273. 0-274. 0*C 


C.A^.O.S 
Calc: C58.84; H,4.66; N,19.06 
Pound: C. 58.62; H.4.51; N,18.85 


Ex. 73 


m-SO,NH, 


R 


light brown crystals 
(DMP-HjO) ■ 
mp: 258. 5-260. 0*C 


Calc: C, 58.84; H,4.66; N,19.06 
Pound: C58.56; H,4.47; N,19.12 


Ex. 74 




He 


colorless crystals 

CEtOH) 
mp: 257. 0-257. 5*C 


Calc: C, 59.83; H,5.02; N,18.36 
Pound: C,59.53; H,4.79; N,18.16 


Ex. 75 


p-SO,NH, 


GMe 


light brown needle- 
like crystals 
(EMP-HjO) 
mp: 277. 0-278. 0*C 


Calc: C.*lji&&?£.92g N,17.62 
Pound: C57.08; H,4.66; N,17.47 


Ex. 76 


p-SO,NH, 


CI 


light brown crystals 
(EtOH) 
mp; 277. 0-278. 0*C 


C.^ClN^S- 9/81^0 
Calc: C, 51.21; H,4.35; N^16.50 
Pound: C, 51.42? H,4.19; N, 16.22 
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Table 83 






Properties 
("crystallisation 
solvent) 


Elemental analysis 


Ex. 77 


colorless crystals 

(EtQH) 
no: 238. 0-239. 0*C 


Calc: C r 51.VS U H°|%5; N,18.75 
Pound; C, 51.25; H,3.91; K.18.47 



Table 84 






n 


Properties 
( recrys tallization 
solvent) 


Elemental analysis 


Ex. 78 


1 


tDMF-HjO) 
mo: 297. 0-299. S*C 


Calc . : C, jfi&g 2 H, e'S? N , 19 . 69 
Pound: C57.19; H,4.07? W,19.40 


Ex. 79 


3 


light brown crystals 
(DMF-HjO) 
mp: 289. 5-290. S*C 


Calc: C,59.3tf.. H,5.07 ; N.18.22 
Pound: C, 59.47; H,4.85? N,18.02 



Example 80 

N- [4- [2- (4-amino-2-ethoxymethyl-lH-imidazo [4. 3-c] qiiinolin-1- 
yl ) ethyl ] phenyl ] acetamide 

A suspension of 2.20 g of N- [4- [2- (4-dibenzylamino-2- 
ethoxymethyl-lH-imidazo[4,5-c]quinolin-l-yl)ethyl]phenyl] 
acetamide, 4.00 g of Perlman's reagent and 14.28 g of ammonium 
formate in 70 ml of methanol was refluxed for 53 hours. The 
catalyst was filtered off, and the solvent was distilled off 
under reduced pressure. Water and saturated saline were added 
to the residue and extraction was performed with methylene 
chloride. After dewatering the extract, the solvent was 
distilled off under reduced pressure. The obtained residue was 
washed with isopropyl ether to obtain 1.24 g of colorless 
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Crystals. Recrystallization from isopropanol yielded colorless 
crystals with a melting point of 207. 0-208. 0°C. 
Elemental analysis: CJI^Ifi^ 1/2H,0 
Calculated: C, 66.97; H, 6.35; N. 16.98 
Found: C, 66.90; H, 6.28; N, 16.81 

The compounds for Examples 81-84 listed in Tables 85 to 87 
were obtained by the same method as Example 80. 

Table 85 





R" 


r 


r' 


Properties 
( reerys tallization 
solvent) 


Elemental analysis 


Ex. 81 


CHMeOH 


CH,OEt 


R 


colorless crystals 

(EtOH) 
nip: 231. 5-232. 0*C 


Calc: C,70.75; H,6.71; H, 14.35 
Found; C, 70.66; H,6.74; N, 14.32 


Ex. 82 


SO^NH, 

i 


H 


He 


light yellow 
crystals 
(AcOEt) 
mp: 188. 5-189. 0*C 


Calc: C.66.22; H,5.34; N,14.85 
Found: C, 66.01; H.5.35; N,14.72 



Table 86 






R* 


R L 


Properties 
(recrystallization 
solvent) 


Elemental analysis 

»• 


Ex. 83 


NHAc 


CH,0Et 


colorless crystals 
(UeOH) 
mp: 2300*C 


Calc: C,62.22; H,6.81; N,15.77 
Found: C62.00; H,6.87; N,15.74 



Table 67 
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Properties 
( recryi taXlixa tion 
solvent} 


Elemental analysis 


Ex. 84 


colorless crystals 

(MeGH) 
mo i 275. 0-275. 5f 


C^JJ.O.S-l/eH.O 
Calc.: C56.42; H.19.43 
Pound: C56.72; H,3.26> N,19.18 



Example 85 

1 - C 2 - ( 4 -aminophenyl ) ethyl ] -lH-imidazo [4,5-c] quinoline-4 - 
amine • hydrochloride 

To 8.00 g of N- [4- [2- (4-amino-lH-imidazo [4 , 5-c] quinolin-1- 
yl) ethyl ] phenyl ]acetamide there was added 40 ml of 2 N 
hydrochloric acid, and the-mixture was stirred at 120°C for one 
hour. After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 7, and then the 
precipitated crystals were filtered off and purified by column 
chromatography [silica gel, methylene chloride/methanol (20:1)], 
after which ethanolic hydrogen chloride was added and the 
precipitated crystals were filtered off to obtain 3.50 g of 
colorless .crystals. Recrystallization from a mixed solution of 
methanol and water yielded colorless crystals with a melting 
point of 275. 0-283. 0°C. 
Elemental analysis: C M H n N,.2HCl«l/4H 1 0 
Calculated: C, 56.78; H, "5.16; N, .18.39 
Found: C, 56.78; H. 5.11; N, 18.22 

The compounds for Examples 86-104 listed in Tables 88 and 89 
were obtained by the same method as Example 85. 
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Table 88 





R 1 




(recrystallitation 
solvent) 


Elemental analysis 


Ex. 86 


NH, 


He 


(THF) 
mp: 235. 0-236. O'C 


Calc: 0.71.90^6-. 03; N,22.07 
Pound: C71.89; B,6.24,» N,21.81 


Ex. 87 


NH, 


fit 


faint brown crystals 
(MeOH-K,0) 

w, ft *> m Mtn 


Calc: C. 72. 48^6.3 9 r N,21.13 
Pound: C.72.64; H,6.33; K, 20.95 


Ex. 88 


«H, 


n-Bu 


faint .brown crystals 
(AcOEt) 
mp: 187. 0-188. 0*C 


Calc: C,73.51?^V.01; 11,19.48 
Pound: C,73.78i H 4V w iq ia 


Ex. 89 


NH, 


CHjOEt 


colorless crystals 

(iso-PrOH) 
mp: 208. 0-208. 5*C 


Calc: C,S9.7o*fl?6.41; N, 19.38 
Pound: C69.85; H,6.40; 11,19.38 


Ex. 90 


NHMa 


a 


colorless crystals 

(MeQH) 
mo: 245. 0-246. 0*C 


r. i ,fc 5AA-2HC1.5/4H 1 0 1 
Calc: C, 55.28; H,5.74; 11,16.96 
Pound: C.55.39; H,5.52; N,16.98 


Ex. 91 


NHMe 


Me 


(BtOH) 
mp: 275. 0-276. 5*C 


Calc: C,5ir.fe9; H, 6.08? W, 16.24 
Pound: C55.76; H,6.20; N.16.09 


Ex. 92 


NHMe 


Et 


light brown crystals 
(BtOH) 
mp: 271. 0-273. 0"C 


CLUV,*2BC1-IL0 
Calc: C,5?.80; H,6.24; K,16.05 
Pound: C57.80; H,6.15? N,15.95 


Ex. 93 


NHMe 


n-Bu 


light grayish brown 
crystals 
(BtOH) 
mp: 173. 0-175. 0°C, 
decomposed 


C^H-H .-3HC1.1/4H.0 
Calc: C56.68; H,6.30; N,14.37 
Pound: C.56.97; H,6.59; N,14.08 


Ex. 94 


NHMe 


CHjOEt 


colorless crystals 

(AcOEt) . 
mp: 156. 0-156. 5*C 


Calc: C.70.38; H,6.71; N,18.65 
Pound: C,70.29; H,6.44; N,18.49 
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G 



Table 89 



Ex. 95 
Ex. 96 
Ex. 97 



Ex. 98 



Ex. 99 



Ex. XOO 
Ex. 101 



Ex. 102 



Ex. 103 



Ex. 104 



IT 
NH, 



NH, 



NHMe 



NHMe 



NHMe 



Et 



n-Bu 



CH,OEt 



Me 



Et 



NHMe 



CHMeNH, 



n-Bu 



Properties 
( recrya talli xation 

» olvent) 

light brown crystals 
(MedH) 

- - 264. 0-265 _n*r 

light brown crystals 
(AcOEt) 
, 192. 0-193. 0*r 
faint yellow crystals 
(EtOH) 
np: *285°C, 

decomposed 

light yellow crystals 



(iso-PrOH) 
B>P: 245. 0-252. 0*C, 
_ decompoaed 



colorless crystals 
(EtOH) 
259. 0-260. 0»C 



Sle 



atal analysis 



Calc 

Pound : 

Calc. 
round : 

Calc: 
Found! 



S'JMf' H '«-10r H, 18.41 
C56.93; B,6.1Q; N,18.4 2 

C i/*JN " ' — 

S'3-22' 7 -21; H. 21.79 
C, 70.98; H.7.34: 49 

S^nN,;2HCl-574^0" 
C, 55.80; H,6.81; N,16.29 



Calc; 
Pound: 



£A5whcT 3/4^o 

C, 56.73; H, 7.28; H, 15.57 
C,58.51; H,7.20; N,15.38 



light brown crystals 

(EtOH) 
— . 224.5-225 .SV 
light brown crystals 
(EtOH) 
Jjgj_284 . Q-2 85 . 0°C 



brown crystals 
(EtOH) 
np: 274. 0-285. 0 P C, 
_ decomposed 



colorless crystals 

(EtOH), 
mp: 161. 0-163. 5*C, 

decomposed 

light brown crystals 
(EtOH) 
mp: 207. 0-210. O^C, 
decomposed 



Calc: 
Pound: 



S'S'S' Rr6.67; »,15.98 
C,57.52; H,6.80; N,15.83 



Calc. 
Pound : 

Calc: 
Pound: 



C tf H u N | .2HCl-H | 0 
C,55.34? H,6.60, N.16.98 
C,35.17; H,6.56; N , 17 . 13 
C^HJJ -2HC1.7/2H.O 
C,5flT.$6; H,7.27;*N,14.86 



C 

C,50.89 



Calc . : 
Pound: 



rWl ,2HC1 ' 3H > 0 
C,52.94; H,7.40; N,14.70 

C52.71; H,7.21; M,14.69 



Calc: 
Found: 



c nH|iH.-3HC1.5/4ILO " 
C,54.i3; H,7.22; N,13.75 
C,54.2B; H,7.40; N,13.83 



Calc: 
Pound: 



C56.T4; H,6 
C,56.38; H,6.78; 



tCl-HJO 
H,6.B6; N,16.43 



Example 105 

^-";« 4 -^nophex 1 yl,ethyl]-2-n-butyl-lH-i n ddazo[4,5-c] g ainoline. 

. * sus P e nsion of 18.8 g of 1- t 2- [4- (dibenzylamino) phenyl] 
ethyl ] -2-n-butyl-lH-i m idazo[4,5-c] q uinolin e -4-amine, 3.76 g of 
Perlman's reagent, 33.0 g of ammonium formate and 600 ml of 
methanol was refluxed for 7 hours. The catalyst was filtered 
off and the solvent was distilled off. Water was added to the 
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6btained residue, the liquid was adjusted to pH 9 with a 10% 
sodium hydroxide aqueous solution, and extraction was performed 
with methylene chloride. After washing the extract with water 
and dewatering, the solvent was distilled off and the obtained 
residue was washed with ethyl acetate and recrystallized from 
isopropanol to obtain colorless crystals with a melting point of 
191. 0-192. 0 8 C. : 
Elemental analysis: C^H^N, 
Calculated: C, 73.51; H, 7.01; N, 19.48 ' 
Found: C, 73.41; H, 6.90; N, 19.22 

The compound for Example 106 listed in Table 90 was obtained 
by the same method- as Example 105 . 

Table 90 



-0--H: 





R- 


R L 


Properties 
( r eezys tallizatian 
solvent) 


Elemental analysis 


Ex. 106 


KHMe 


CK,OEt 


light brown crystals 
(AeOEt) 
mo: 127. 0-128. 5*C 


Calc: C, 69. 6*7^7. 70; N,18.45 
Fcrund: C,69.67; H,7.69? N,18.17 



Example 107 

1- [2- (4-aminophenyl) ethyl] -1, 6, 7 , 8-tetrahydrocyclopenta[b] 
imidazo [4 , 5-d]pyridine-4-amine -hydrochloride 

A mixture of 0.81 g of N,N-dibenzyl-l- [2- [4- 
(dibenzylamino) phenyl] ethyl] -1,6,7, 8-tetrahydrocyclopenta[b] 
imidazo [4, 5-d]pyridine-4-amine, 0.16 g of Perlman's reagent, 
1.56 g of ammonium formate and 40 ml of methanol was refluxed 
for 30.5 hours. The catalyst was filtered off, and the solvent 
was distilled off. Water was added to the residue, the liquid 
was adjusted to pH 9 with a 10% potassium carbonate aqueous 
solution, and methylene chloride was added. The precipitated 
crystals were filtered off, and after separating off the 
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methylene chloride layer, the aqueous layer was further 
extracted with methylene chloride. The methylene chloride layer 
was dewatered, and then the solvent was distilled off to obtain 
colorless crystals. These were combined with the previous 
crystals and a common method was used to obtain 0.41 g of 
colorless crystals as a hydrochloride. Recrystallization from 
methanol yielded colorless crystals with a melting point of 
259. 0-260. 0°C (decomposed). 
Elemental analysis: C IT H„N f -2HCl 
Calculated: C, 55.74; H, 5.78; N, 19.12 
Found: C, 55.76; H, 5.89; N, 19.07 

The compounds for Examples 108-109 listed in Table 91 were 
obtained by the same method as Example 107. 

Table 91 



Ex. 108 


Et 


Properties 
(recrvs tal li ration solvent) 
' light yellowish brown 
crystals 
(EtOH) 

WD: 266. 0-268. 0 W C, " 
decomposed 


Elemental analysis 

C |f H^, • 2HC1 - l/3EtOB*2LO 
Calc.t C55.23; H\6.83; n!i6.37 
Pound: C55.24; H,6.84; 11,16.57 


Ex. 109 


CH,0Et 


light brown crystals 
(EtOH) 
nip: 250. 5-251. 5°C, 


CiA^O^HCl.l/aHn 
Calc: C. 56.01; H,6.46; N,16.33 
Found: C, 56.23; H,6.31; N,16.08 



Example 110 

1 - 1 2 - ( 4 -ureidophenyl ) ethyl ] -lH-imidazo [4 , 5-c ] quinoline- 4-amine 
After dissolving 800 mg of 1- [2- (4-aminophenyl) ethyl] -1H- 
imidazo[4,5-c]quinoline-4-amine in a mixed solution of 8 ml of 
acetic acid and 4.8 ml of water, a solution of 400 mg of sodium 
cyanate in 4.8 ml of water was added while stirring at room 
temperature, and stirring at room temperature was continued for 
2 hours . After adding a 10% sodium hydroxide aqueous solution 
to the reaction solution to adjust the liquid to pH 9 and 
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filtering off the crystals, they were washed with water to 

obtain 790 mg of crystals. Recrystallization from a mixed 

solution of ethanol and water yielded faint brown crystals with 

a melting point of 300°C or higher. 

Elemental analysis: C^^o 

Calculated: C, 65.88; H, 5.24; N, 24.26 

Found: C, 66.00-; H, 5.14; N, 24.07 

Example 111 

1- [2- [4- (N» -methyl thi our eido) phenyl] ethyl J -lH-imidazo[4, 5- 
c] quinoline-4-amine 

To 800 mg of l-[2-(4-aminophenyl)ethyl]-lH-imidazo[4 / 5- J 
c]quinoline-4-amine there were added 24 ml of methanol and 0.60 
ml of methyl isothiocyanate, and the mixture was stirred at 40°C 
for 15 hours. After cooling the reaction solution, the 
precipitated crystals were filtered off to obtain 770 mg of 
crystals. Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point of 
220. 0-221. 5°C. 
Elemental analysis: C„H JC N C S 
Calculated: C, 63.81;H, 5.35; N, 22.32 
Found: C, 63.60; H, 5.13; N, 22.05 

Example 112 '. 

1 - [ 2 - { 4 -acetylphenyl ) ethyl ] -IH-imidazo [ 4 , 5-c ] quinoline-4 -amine 

To 3.89 g of 2- [4- [2- (4-phenoxy-lH-imidazo[4, 5-c]quinolin- 
1-yl) ethyl Jphenyl-2-methyl-l,3-dioxolane there was added 33.2 g 
of ammonium acetate, and the mixture was stirred at 140°C for 3 
hours. After the reaction, a 10% sodium hydroxide aqueous* 
solution was added to adjust the liquid to pH 8, and then' the 
precipitated crystals were filtered off and washed with water to 
obtain 2.83 g of light brown crystals. Recrystallization from a 
mixed solution of methylene chloride and methanol yielded 
colorless crystals with a melting point of 267 .0-269 .0°C. 
Elemental analysis: C^H^O 
Calculated: C, 72.71; H, 5.49; N, 16.96 
Found: C, 72.41; H, 5.34; N, 16.70 



115 - 



Example 113 

l-[2-[4-(l- h ydroxyi m ii 1 oethyl)phenylJ e thyl]-iH-i ni ida 2 ot4 5- 
cJquinoline-4-ainine ™«°l«,5 

To 1.63 g of l-I2-(4-acetylphenyl)ethyl]-i H -i la i da2o[4 5 . 
clquanolxne-4-andne there were, added 0.38 g of hydroxylamine 
hydrochloride, 1.34 g of sodium acetate^H.O and 16 ml of ethanol 
and the mixture was refluxed for 2 hours. After concentrating ' 
the reaction solution under reduced pressure, water was added 
and the precipitated crystals were filtered off to obtain 1 47 a 
of crystals. Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point of 
269.0-270.5°C. 

Elemental analysis: C J1) H 1J N J 0 
, Calculated: C, 69.55; H, 5.54; N, 20.28 
Found: C, 69.34; H, 5.54; N, 20.11 

Example 114 

l-[2-t4Hl-aminoethyl)phenyl]ethyli-lH-imidazo t 4 f 5-c]quinoline- 
4 -amine 

To 500 mg of 1- t2-[4-{l-hydroxyiminoethyl)phenyl]ethyl]-lH- 
1 m 1 dazo[4,5-c]quinoline-4-amine there were added 150 ml of 10% 
methanolic ammonia and 1-ml of Raney nickel, and the mixture was 
stirred under a hydrogen pressure of 5 atmospheres at 50»C for 80 
hours. After cooling the reaction solution, the solvent was 
filtered off and concentrated under reduced pressure to obtain 
300 mg of crystals. Recrystallization from ethanol yielded 
faint brown crystals with a melting point of 222. 0-224. 0°C. 
Elemental analysis : C„H U N, 
Calculated: C, 72.48; H, 6.39; N, 21.13 
Found: C, 72.46; H, 6.39; N, 20.86 

Example 115 

Ethyl 4- [2- (4-amino-lH-imidazo [4 . 5-c] quinolin-l-yl) ethyl] 
benzoate 

To 550 mg of 4- [2- (4-amino-lH-imidazo [4, 5-c] quinolin-l- 
yl) ethyl] benzoic acid there were added 28 ml of ethanol and 2.8 
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ml of concentrated sulfuric acid, and the mixture was refluxed 
for 5 hours. After concentrating the reaction solution under 
reduced pressure, water and a 10% sodium hydroxide aqueous 
solution were added to adjust the liquid to pH 9, and the 
precipitated crystals were filtered off to obtain 550 mg of 
light brown crystals. Recrystallization from methanol yielded 
light brown needle-like crystals with a melting point of 180.0- 
182. 0 C C. . 

Elemental analysis: C^H^O, 
Calculated: C, 69.98; H, 5.59; N, 15.55 
Found: C, 69.98; H, 5.39; N, 15.62 

Experimental Example 1: Interferon a inductivity in human cells 

Table 1 shows interferon a inductivities in human cells for 
the purpose of demonstrating the excellent "effect of the 
compounds of the invention. The following compounds were used 
as the control agents. 

Control agent A: 1-isobutyl-lH-imidazo [4 , 5-c]quinoline-4-amine 
(common name: imiquimod) 

Control agent B: 1- (2 -phenyl ethyl) -lH-imida 2 o [4 , 5-c] quinoline-4- 
amine 

1. Preparation of blood cells for culturing 

Whole blood was collected by' venipuncture into a 50 ml 
centrifuge tube containing 170 ul of Novo Heparin Injection 1000 
(Novo Nordisk A/S) . Peripheral blood monocytes (PBMCs) were 
prepared with a Leuco PREPTM (Becton Dickinson; Reorder No. 
2751) cell separation tube, and were cultured to a cell density 
of 1 x 106 cells/ml in RPM-1640 medium (Nissui Pharmaceuticals, 
KK.; Code 05918) containing 2 mM L-glutamine (LIFE TECHNOLOGIES; 
Cat. No. 25030-016) and a penicillin-streptomycin solution 
(final concentration: 100 U/ml penicillin, 100 ug/ml 
streptomycin, LIFE TECHNOLOGIES; Cat. No. 15145-014) to which 
10% fetal bovine serum (INTERGEN COMPANY; Cat. No. 1020-90) had 
been added. 

2 . Preparation of compounds 
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The compounds were suspended to 1 mg/ml in 0.1 N 
hydrochloric acid and then solubilized by dilution with 
Physiological saline. The compounds were tested in a 
concentration range of 0.03 ug/ml to 3.0 ug/ml. 

3 . Incubation 

A 50 ul portion of the test: compound solution or solvent was 
added to a 96-well (flat-bottom) MicroTest III™ (Bee ton 
Dickinson; FALCON 3072) cell culturing plate, and 200 ul of the 
PMBC in the medium was added to each full well. The plate was 
covered with a plastic lid and incubated for two days at 37»c in 
a 5% carbon dioxide atmosphere. 

4. Separation 

Following the incubation, the plate was coated with PLATE 
SEALER S (Coster Corporation; Cat. No. 3095) and then 
centrifuged at 2000 rpm (740xG, rotor; RS-96SA/6) in a Universal 
cooling centrifuge (KUBOTA 5800, manufactured by Kubota 
Laboratories) at 4°C for 5 minutes. The culture supernatants 
were used as samples. 

5. Interferon a assay 

This was accomplished by enzyme immunoassay. Using a 
Cytoscreen™ human interferon a assay kit (BIOSOURCE; Cat. #ASY- 
05), a 96-well plate immobilizing mouse anti-human interferon a 
monoclonal antibodies (primary antibodies) was subjected to an 
antigen-antibody reaction to bind the interferon a in 100 ul of 
sample. Subsequent binding of rabbit anti-human interferon a 
polyclonal antibodies (secondary antibodies) was followed- -by 
binding of anti-rabbit antibodies labeled with peroxidase. 
Tetramethylbenzidine was used for coloration and the reaction 
was terminated. The absorbance at 450 nm was then measured with 
a Vmax kinetic microplate reader (Molecular Devices) . All of 
the results were obtained with the values expressed in pg/ml 
based on an interferon a standard curve. The results are shown 
in Tables 92 and 93. 
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T*bl« 92 



Int. 



erferon a indue tivity (pg/ml) 
Dose eonemtration 
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Table 93 



Interferon a inductivity Ipg/ml) 
Doae concentration (ug/ml? 




The compounds of the invention exhibited more excellent 
interferon a inductivity than the control agents, and are 
therefore highly useful for treatment of diseases caused by 
viruses, such as rheumatoid arthritis, warts, hepatitis B, 
hepatitis C, etc. and for cancer and other neoplastic diseases. 
[Effect of the Invention] 

The compounds of the invention have excellent interferon 
inductivity and are therefore highly useful for treatment of 
diseases caused by viruses, such as rheumatoid arthritis, warts, 
hepatitis B, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 
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